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MAGNESIUM is the light answer 


What have a motor car, a camera, a typewriter in common? 
These and countless other products embody 
pressure die castings made with Elektron magnesium. 
Magnesium is increasingly chosen for pressure die castings 
when lightness and a high strength/weight ratio are required. 
Dimensional accuracy is high and the surface finish excellent. 
The metal’s good machinability at high speeds, generally without cutting fluid, 
offers obvious economies in production time and costs. 
Since pioneering the light alloy pressure die casting process 
in this country, Birmal have developed foundry facilities 
and techniques unsurpassed throughout Britain. You’ll profit 


— 
< K A MAL by coming to us for the light answer to your casting problem 
~ . 


Birmingham Aluminium Casting (1903) Co Ltd Smethwick 40 Staffs 
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_.. because Colt created the right climate 


angen . MK. 
Part of the installation of CO louvred ventilators 


and SR extractors on Stage 1, New Forge 
building of the Ford Motor Company, Dagenham. 




































































Searing heat mounting stage by stage to 54 million B Th U’san 
hour... Thisis the natural result of working with 55,000 lbs of 
steel every hour—pre-heating, forging, quenching, normalising 
and annealing. It can easily make it unbearably hot at 
working level, but not in the New Forge building of Ford’s of 
Dagenham. Planning wisely ahead for good working conditions, 
Ford’s called in Colt. Today, at Stage 1, there is a specially- 
designed ventilation system which both dissipates the heat and 
creates a cooling movement of air. And an identical system is 
being installed at Stage 2 of the building. 

You will find Colt systems at work throughout British industry, 
clearing fumes and bringing temperatures down to levels at 
which men can work contentedly and efficiently. Colt’s 
practical experience of ventilation problems in every branch of 
industry could prove useful to you. 

Ask your Secretary to write to the Information Officer for the 
free Manual of Colt equipment and service. 


industrial ventilation 


COLT VENTILATION LIMITED SURBITON SURREY TELEPHONE ELMBRIDGE Oilél 
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experience counts... 


...1n Jig design 


Ca CTI @4 bring their unrivalled experience 
in practical electroplating to the 


design and manufacture of their 


insulated ae 
electroplating J GS 


% JIGS FOR ALL PROCESSES TO CUSTOMERS’ 
REQUIREMENTS. 


DESIGNED FOR MAXIMUM PLATING EFFICIENCY. 














STAINLESS STEEL CONTACTS FOR LONG LIFE. 
ALL CONTACTS TRIMMED READY FOR USE. 


In addition to supplying new jigs an efficient repair service is 
operated for the speedy reconditioning of used jigs at minimum cost. 


T @ CLINT @% BIRMINGHAM 18 ctiscow “‘tomeay 


TELEPHONE CENtral 862! AND ASSOC. CO. IN AUSTRALIA 
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then investigate the advantages 
our range of press shop 
machinery, specttically 
designed with these two 
olyecrs in view 


HUMPHRISsSONS LIMITED | 


WEST QUAY ROAD~ POOLE - DORSET 


Phone: Poole I8OO Telegrdms: Humpsons Poo 


Featured here is, above left, a heavy duty 

strip leveller, 7SL.6H for 6in. strip and 

above right an air friction clutch, 

roll feed press A.25F. Below left, 

is a scrap cutter SC.1 and at : 

right, a decoiling reel CBR. - user 
15-13 for coils up to 1,500 Ib. fo Seu — Ris 


Detailed information 
available on request 
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the STREETLY line... 


Streetly is equipped for the mass pro- 
duction of plastics mouldings to a high 
standard of accuracy and finish in all 
materials. The key lies largely in modern 
press plant and scrupulous supervision 
by highly skilled technicians. 


The main Streetly injection moulding shop 


Over a period of many years Streetly 
has built its reputation on this technical 
skill and reliability. The best measure 
of Streetly service is the status of its 
customers and the length of their 
mutually satisfactory associations. 


STREETLY MOULDINGS 


The Streetly Manufacturing Co. Ltd., Streetly Works, Sutton Coldfield, Tel: Streetly 2411 
London Office: Haymarket House, 28 Haymarket, London, S.W.1 - Tel; Trafalgar 312] 
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AND INCREASE 
PRODUCTIVITY 
by installing 
STONE-VAPOR 


steam-raising equipment 





Complete installation COStS MECC ve se come 
Only be a fraction Of the COSt sii cameo 


of conventional boilers, boiler rr 
houses and associated equipment. — 


Write for illustrated literature that describes the Stone- 
Vapor method of steam-raising. 












STONE-VAPOR | BOILERS 
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INCREASED 


~ PRODUCTIVITY 


WITH GREATER 


_ PRECISION 


The B.T.G. 3” Swift Feeder is a hydraulically 

operated power press feedirlg device, capable of 

running consistently at high speeds with extreme accuracy 

of pitch. It is readily mounted on the crankshaft of the vast majority 

of power presses and used in conjunction with the Swift Feeder Coil Holder 

(which is adjustable for tool height and coil size) enables the press table to be 
kept clear of any obstruction. 

The extreme simplicity of adjustment for pitch progression and material 

thickness makes the Swift Feeder ideally suited for both short and long production 


runs. Adjustment for width of material is rendered unnecessary by the open-sided 
gripper design. 


THERE IS NO FASTER OR MORE CONSISTENTLY ACCURATE PRESS FEED THAN THE 





7p. 
2406 mar 


CS WIT fEEDER. 
Swift Feeders employed in 


production in our Associate 


Company may be seen ct §=6s BER MINGHAM TOOL & GAUGE CO. LIMITED 





any time by appointment. 





BIRMINGHAM 19, and 26, HOLBORN VIADUCT, LONDON E.C.) 


os: A Member of the DENBRO Group 




















B.S.A. C.L.1. copy turning lathe. For small batch or quantity 
repetition copy turning multi-diameter shafts, spindles and similar 
forms.The tracer arm is linked through the hydraulic system to a 
slide carrying a single-point turning tool. An attachment for 
copying from a flat template can be supplied as can a rear slide 
for facing and grooving. Swing over tool slide 8”. Distance 
between spindle flange and tailstock centre 28”. Longitudinal 
travel of tool 26”. Transverse stroke of hydraulic slide 23”. 
Diameter of Master 51” max. Spindle speeds 217 to 1810 r.p.m. 
Feed range 0.003” to 0.030”. 





B.S.A. single-spindle automatic screw machines are made in 
several types including 4”, 2”, 1”, 14”, 13” and 2” diameter capacity. 
Turrets have six stations, but eight station turrets can be fitted to 
the larger machines. All sizes are arranged for double indexing of 
turret. A wide range of attachments includes screw-slotting, nut 
tapping, rear end drilling, cross drilling, spindle brakes and devices 
for automatic loading for second operation work. 





B.S.A. TOOLS LTD., BIRMINGHAM, 33, ENGLAND 
_ CABLES: MADRICUT BIRMINGHAM TELEX 33207 

Sole Agents Gt. Britain 

BURTON GRIFFITHS & CO. LTD. 

Mackadown Lane, Kitts Green, Birmingham 

Telephone ; STECHFORD 4071 
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production machines | 
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B.S.A. form generator equipped for rolling threads 
#” dia. on both ends of rod-type component. Two 
pieces rolled per revolution of the dies, output % 
components per minute. Components are fed froma 
hopper with an internal adjustable locating plate which 
permits feeding of parts varying from 43” to 6” long 
and holds 1,000 workpieces. 





Two B.S.A. No. 8 centreless grinding machines 
linked for transfer of component for two operations. 
A chute type magazine gravity-loads workpieces to an 
endless chain conveyor. On completion of grinding 
on the first machine the components are passed by 
intermediate conveyor to the workplate between the 
wheels of the second machine for another grinding 
operation. 








Cup type components delivered from a magazine are 
received by revolving collets on the turret faces and 
presented to the chuck for machining from the cross 
slides on this B.S.A. 5M fully automatic chucking 
machine. Turret index brings a finished component 
to the station where it is stripped from the collet 
pneumatically while the succeeding component is 
being machined. Cycle times: 9 to 15 seconds 
(depending on the size of the component for which the 
set-up is adjustable). 
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One Vauxhall 
cluster gear blank 
handled automatically 





g threat S and machined for 
hea = & gear cutting 
ate which 


0 6” long 3 y every 45 seconds! 





1achines 
erations, 


ces to an 
grinding 
assed by 





Ryder 


— S  — does it this way... 


grinding 


At Vauxhall Motors Ltd., Luton, a RYDER 
8-station No. 10 Verticalauto completes all 
” — ae exterior machining of cluster gear blanks 
™ ; » automatically in two distinct sequences. 
The two loading arms work simultaneously, 
lifting the components from the conveyor 
and returning them on completion of each 
stage. Here is all the speed, precision and 
control associated with special equipment- 
achieved on a standard machine fitted with 
auto loading and unloading. The versatile 
No. 10 Verticalauto, with its great work 
capacity and ability to reduce labour costs 
can surely solve a production problem for 
you. Six-spindle and _ twin-six-spindle 
models are also available and are 
equally flexible in their adaptability. 





azine are 
laces and 
she cross 
hucking ae 
mponent wf 1 g = : ; THOMAS RYDER & SON LIMITED, 
ne collet f iZ f : : TURNER BRIDGE WORKS, 
onent bh — ; -_ = BOLTON, ENGLAND. 

seconds 
yhich the 


Ryd (ea about automatics and auto-handling 











The Production Engineer 


-OR SPER 











AND LONG LIFE’ 





ECLIPSE 
HIGH SPEED STEEL] 


USE AN ECLIPSE FRAME 


SANSA SSSA SS SENS SSNS ie 


‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors. 
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AUTOMATIC ‘PRECISION DRILLING 
(LARGE SCALE OR SMALL) 
WITH THE AIRMEC AUTOSET 


POSITIONS THE WORK 


AUTOSET automatic co-ordinate setting 
equipment provides accurate automatic con- 
trol of the lead screws of a co-ordinate table. 
It enables the table to be positioned auto- 
matically by means of a punched tape 
containing co-ordinate information for up to 
400 operations or manually by means of a 
series of knobs and dials. 


SELECTS THE RIGHT TOOL 

Facilities are provided for selecting one of up 
to ten tools and for controlling a large 
number of other variables such as tool rates, 
feed depths and spindle speeds. 

CUTS OUT ERRORS 


Autoset is highly accurate—automatic com- 
pensation is provided for tabie backlash and 
cumulative lead screw errors. 

CUTS THE COST 


A complete equipment for automatic control 
in two dimensions costs only £1,500. Manual 
control considerably less. 


ROBUST AND RELIABLE 
No electronic valves used. 


EASY MAINTENANCE 


Autoset has been designed for trouble-free 
service and easy maintenance. 
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Unobstructed movement OVERHEAD 


with underslung interlocking cranes 


Underslung interlocking bridge cranes in the MonoRail System give 
extreme flexibility of movement overhead. One lifting hook can cover an | 
entire factory floor, and loads of up to 5 tons can be moved and set down | 
to order. The special ‘latch bolt’ design of the cranes ensures the safe, 
efficient and simple transit of trolley wheels across connecting interlocks, 
Further, bridges can be interlocked at every point with spur tracks of 
MonoRail for transferring loads beyond the factory area into store, or to | 
and from despatch bays. 


More advantages of MonoRail. All materials and track especially developed for the job. | 
Rubber-tyred crane drive eliminates track wear. Standard track flange width. 


A complete overhead system. Interlocking bridge cranes are only part of the complete 
After a survey of your plant, we produce a MonoRail handling and transfer system which can be tailored for almost every overhead 
tailor-madeplan. This and the estimate arefree. handling need and any size of floor space. 


IF YOU WANT TO GET A MOVE ON 


Send for the man with the MONORAIL plan 


BRITISH MONORAIL LIMITED - WAKEFIELD ROAD - BRIGHOUSE - YORKS - TELEPHONE: BRIGHOUSE 2244 


Members of the Herbert Morris Group of Companies TGABM? | 


























JTPUT STEPPED UP - PRODUCT ACCURACY IMPROVED - MAXIMUM 
MACHINE UTILISATION ENSURED WITH THE LATEST | 
| / 


WAL SPACEMATIC 1520 


auto-positioning 
jig-boring and 
milling machine 





Built to the same standards of precision as the 
Newall Spacematic 2657—the world’s fastest, ABRIDGED SPECIFICATION 


automatically-controlled machine with 


unprecendented high accuracy. Table size 


Tape-controlled auto-positioning system for Spindle speeds (12) 67 to 3,000 r.p.m 


maximum operating speed. 


=i Spindle feeds (3 up and saa seraniaine 
Designed for fast precision milling down) eeuehaiion 


operations. 


Table milling feeds (3) 0.6, 2.4, 15 ins./min. 
* Easy to install, operate and maintain. 


The world’s finest value in automatic high precision machine tools. Ask for publication 106/58 


PREFERRED FOR PRECISION NEWALL AUTOMATIC MACHINE TOOLS 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH ENGLAND TELEPHONE: PETERBOROUGH 3227 
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All right, so I sing in my bath —and why not. I’ve got something 
to sing about-— when you've solved the sort of production problem 
I’ve had — thousands of machined components and a time limit that 
seemed like tomorrow — and would have been if I hadn’t got on to 
Peak Engineering—they’re the people responsible — responsible 
for what, you say? —why, singing in my bath of course 


If you think we can help you with your problems why not write or better 


still visit us at our modern factory ? 


PEAK ENGINEERING CO. LTD. 


MASONS ROAD : STRATFORD-UPON-AVON - WARWICKSHIRE 
Telephone : Stratford-upon-Avon 3821 Telex: 31627 
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Extruded steel sections are prodyced in most qualities 





of steel, including carbon and alloy steels, stainless steels 
and special alloys. j 

Hundreds of different shapes have already been extruded, 
ranging from simple angles ta most complex shapes. Physi- 
cal properties are identical withjsfmilar rolled sections and 
extrusions can be supplied in random lengths of 8 to 30 
feet, with dimensional tolerances to suit requirements. 

Send for further details of Osborn extruded steel 
sections —and take the first step to lower costs by 
reduction of machining and elimination of scrap. 
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PROGRAMMING 
SYSTEMS 


The A-MP Patchcord Programming System meets the requirements 
of the most complex existing electronic equipment 

and also anticipates future demands in this field. 

Basically, these A-MP products are manually operated switches 
providing almost unlimited switching combinations. 

A-MP leadership shows itself in the electrical and mechanical 
excellence of the system, which offers the following advantages: 


Remarkable flexibility of switching arrangements 

Contacts made and broken by cam locking action of frame 

Double wiping action pre-cleans contact springs 

Contact resistance stable down to low microvolt levels 

Consistent contact pressure, irrespective of number of connections 
Range covers from 240 to 4896 contacts, in various materials 

Standard range of plugable leads covers most lengths and configurations 
Voltage rating : 1500 d.c. 

Current rating 5A 















A-MP Patchcord Programming System. 
Contacts are made only 
when the handle is fully closed. 


The A-MP double-action contact 
pre-cleaning action ensures 

a positive connection between 
patchcord pins and contact springs. 














3% Trade Mark of AMP Incorporated, U.S.A. 





TRADE MARK 





AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD 
Head Office: Dept. 33 AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON, E.C.1 
Tel: CHAncery 2902 (7lines) Cables: AMPLO LONDON TELEX. Telex. 23513 


South Africa: Distributor: E. S. Mowat & Sons. (Pty) Led. 51-57 Milne Street, P.O. Box 437, Durban, Natal, South Africa 
Associated Companies in U.S.A. Australia, Canada, Holland, France, Germany, Italy, Japan, and Mexico 
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Owen Floor Flags at Dockers Paints Ltd., 


The goingS good on "=~" 
Owen Gv floor flags 


“Owen” Steel Floor Flags provide a permanent non-skid 


flooring capable of handling the heaviest traffic without 
cracking or riding up. Traffic movement is so much easier, 
and floor cleaning and maintenance is reduced to an 
absolute minimum. 

The secret is in the dovetail tangs on the underside which 
when embedded in the concrete give a solid grip and form 


a perfectly rigid and level surface. 
Owen flags are easily embedded into a con- P y Wig 


crete floor mix laid on top of a suitable For factories, garage, foundries, runways, loading decks, 
concrete base. Note the dovetail tangs (A). 


oe and stores. Owen Floor Flags are unsurpassed. 
The complete floor is ready for use within 


3 to 7 days according to traffic load. Standard Size 18” X 12” (10.g Pressed Steel) 


RUBERY OWEN INDUSTRIAL STORAGE & HANDLING 


Enquiries to: RUBERY OWEN & CO. LTD., INDUSTRIAL STORAGE EQUIPMENT DIVISION, WHITEGATE FACTORY, 
WREXHAM, NORTH WALES. Telephone: Wrexham 3566-8. 

Branches: London, Birmingham, Coventry, Manchester, Bristol, Newcastle-upon-Tyne, Glasgow. 

Member of the Owen Organisation 
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Now then, Mr. Jones, how long this time? 








Petherton 











Pushed for time, pushed for space, pushed about generally, poor 
Mr. Jones. But he doesn’t do too badly; new sports car, expensive 
camera, stereo at home... and no doubt most of them, like the 
parking meter, making good use of pressure die castings. 

Pressure die castings are inseparable from modern living and 
Wolverhampton Die Casting offer manufacturers high quality 
components at remarkably low cost in a variety of pleasing 
finishes. And the massive scale of production they can achieve 
helps everyone to enjoy a higher standard of living. Wolverhampton 
pressure die castings in zinc and aluminium point to progress 

in a big way. Your enquiries would be welcomed. 











THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 


GRAISELEY HILL, WOLVERHAMPTON. TELEPHONE: WOLVERHAMPTON 23831 
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ISOMANTLES 





3 at the Parker Pen Factory... 

































...in the manufacture of Ball-point Pens 


The ink for Ball-Point pens is made 

in stainless steel vessels fitted with 
Isomantles. They provide heat at the 
right temperature, accurately controlled 
by thermostats set to close limits. 


Please write for detailed literature. 





Visit Stand No. | at the Heating & Ventilating & Air 
Conditioning Exhibition, Olympia, 26th September 
to 6th October, 196! 














ISOPAD LTD., BARNET BY-PASS, BOREHAM WOOD, HERTS. 
Telephone: ELStree 2817/9 & 3602 
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CAMSHAFT CONTOUR 


GRINDING MACHINE 

DH 5x40 
Specially designed for rapid, accurate 
camshaft, contour grinding. 
Automatic cycle includes wheel dres- 
sing after each camshaft ground, Avail- 
able with 26”, 30” and 40” work cradle 

capacity. 


CRANK PIN GRINDING MACHINE 
DH 16x 32 and 42 
For automobile, diesel and petrol 
engines also railway and marine work, 
Full automatic grinding cycle available. 
Incorporating MICROFEED with dependa- 
ble full 90° angle profile wheel dressing. 


















Precision Grinding Machines 
by LANDIS LUND ... 


MULTIPLE WHEEL 


GRINDING MACHINE 

IWR 10 x 30 and 14 x 30 
Equipped to _— grind multiple 
diameters on one set-up. A fully 


















automatic grinding cycle can be 
provided, incorporating MICROFEED. 


DOUBLE SPINDLE DISC GRINDER 
2H30 GARDNER 
Carries up to 30” abrasive discs. 
Available with 20, 25 or 30 HP 
motors. Can be provided with 
through feed automatically or manu- 
ally loaded, or rotary work carrier 
also automatically or manually 
loaded. Automatic gauging and wheel 
dressing available. 








bit 
















AMERICAN DESIGN 
BRITISH BUILT 


LANDIS LUND LIMITED 


CROSSHILLS—KEIGHLEY ~VORKSHIRE 
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BOOKS FOR ENGINEERS 
Air-cooled Motor Engines 








IR-COOLED 
MOTOR 
— 





JULIUS MACKERLE’s — comprehensive 
reference on an increasingly popular type 
of engine; with detailed information on the 
study of engine performance, comparative 
merits of various layouts, design of each 
major component, etc. 


468 pp. 415 illus. 49 tables. nomogram. 55s, 


Prof. H,. WRIGHT BAKER and many dis- 
tinguished contributors provide this now 
famous survey of modern’ mechanical 
engineering production, an essential refer- 
ence work for industry. 

Pt. I Materials. 40s. 

Pt. Il Machine Tools & Manufacturing 

Processes. 55s. 


The second edition of S. A. J. PARSONS’ 
reference for the drawing office and work- 
shop contains new material on ceramic tools 
and workshop gauges, ‘throw-away’ tool 
tips, and automation. 


340 pp. 224 illus. 30s. 


Mechanical Vibration 
Welding Handbook 


+ of The American Welding Society 





G. W. VAN SANTEN’s study discusses 
problems not otherwise treated in the litera- 
ture and has been widely welcomed by 
engineers, The second edition includes more 
on measuring instruments and vibration 
amplitude in rotary machines. 


325 pp. 220 illus. 44s. 






Edited by A, L. PHILLIPS, the fourth 
edition of a work unsurpassed in the world 
literature of welding. Pt. IV, on Metals and 
Their Weldability, just published, includes 
the most up-to-date information available 
on stainless steel and aluminium. In five 
parts. 72s. each. 






Descriptive Folders & Catalogue from 


CLEAVER - HUME PRESS 
31 Wrights Lane, London, W.8 
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The reduction of noise is a 
sound investment because it 
increases the efficiency of your 
workers. And the reduction of 
vibration increases the effi- 
ciency and life of your 
machinery. The Croid-Cooper 
method of machine fixing is 
today’s method, where machines 
are simply stuck down on a 
felt base with a holding power 


METHOD OF 
of 50lb. to the square inch. 
MACHINE FIXI NG May we send you details? 


CROID 65 
MACHINE FIXING GLUE 


COOPERS 


COOPER & CO., (B’HAM) LTD. 
Head Office & Works: Brynmawr, Breconshire Tel. 312 
Branch Office & Works: Seeley’s Road, Birmingham, 11 

Tel. VIC 5417 


NOISE 

IS ABSORBED 
THROUGH THE 
CROID COOPER 
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* Automatic cycles to 
or horizontal dividing 


0.040” repeatability 


air’. 


a) 


\ 
| 
| 





JS setting and manual operation. 


* Special machines with 








AUTOMATIC 
PRODUCTION 
MILLERS 


* Wide ranges of speeds and 
through pick-off gears. 


additional 








left and right 


include automatic indexing of vertical 


attachments. 


* Disengagement of rapid traverse with 





* Automatic spindle brake and reversal. 


* Automatic cutter relief (optional). 


feeds 


* Directional finger tip switches control traverses for 


movements 


manufactured to suit individual requirements. 


























ey 
1a 

t " VERTICAL AND SEMI-AUTOMATIC MACHINES ALSO AVAILABLE 

is a i 
seit pore SE 

your la j 7 
yn of : 

effi- BRIEF SPECIFICATIONS 

your MODEL 5101 9101 9103 | 
og Table size | 28’x9” | 36’x 12” |50” or 55” x el 

i se 
hines ' Automatic longitudinal traverse 16” 20” 273” or 31}” 
on a Transverse adjustment 54” 53” 6}” | 
“re : Vertical adjustment 14” 14” | 14 
. ' | 

Se NR Total horsepower | 3 or 4 h.p. 4h.p. 7or9hp. | 


ROCKWELL 


TOOL Ete. 


MACHINE 





TEL: GLADSTONE 0033 








For further particulars write or telephone TODAY 
WELSH HARP, EDGWARE RD., LONDON, N.W.2. 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 > STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 































The Production Engineer 


This is SIGNET 
from Clarks 
Skyline range of 
fashion shoes 
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Clarks, the largest shoe manufacturers 


in Europe, use MAXAM equipment in 


their twenty factories: proof that one 

of the most efficient manufacturing 
companies in the world recognises the 
outstanding reliability and efficiency 

of MAXAM design and construction. 
Production engineers specify MAXAM 
cylinders, valves and related pneumatic 
equipment wherever complete 
dependability throughout a long working 
life is essential to the smooth, efficient 


operation of production lines. 





mMAXAM FLUID POWER EQUIPMENT 


RADE MARK 


Maxam Power Limited, Camborne, England; 
Camborne 2275 and 44 Brook Street, London W.1; 
HYDe Park 9444. Also in Birmingham - Bristol 
Cardiff - Glasgow - Peterborough + Sheffield. 
Australia - Canada - East Africa - France - India 
Rhodesia and Nyasaland - South Africa « Spain 
U.S.A. + West Africa. 


With Agents and Representatives throughout the world. 





























SHEETS 


Tufnol—the tough, versatile material of today— 
is made in sheets, tubes and rods that can be 
machined easily and accurately with ordinary 
engineering tools. Itis available in several brands 
to suit particular requirements, and has thou- 
sands of different uses ranging from ships’ 
bearings to moulded railtrack insulators. Sup- 
plied to meet appropriate British Standards and 
Government Specifications. Ask one of our 
Engineers to come and talk Tufnol with you. 


Available in sheets, tubes, rods, angles and channels 
and in several brands. 





ANGLES 


Keep up to date 
Visit Stand C10 
ENGINEERING MATERIALS 
AND DESIGN EXHIBITION 
Earls Court 
November 13-18 
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CHANNELS 


STRONG BUT LIGHT 
RESISTS CORROSION 
ELECTRICAL INSULATOR 
MACHINES EASILY 
STORES INDEFINITELY 


TUFNOL LIMITED : PERRY BARR : BIRMINGHAM 22B 
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‘VSG’ Variable Delivery Pumps are incorporated in the Motion 

System ‘Power Pack’ of a Flight Simulator designed and manufactured by 
Redifon Ltd., Crawley, Sussex. The Simulator has been supplied to several 
important airline operators for training purposes. 


Gipinitly VARIABLE DELIVERY PUMPS 


VICKERS-ARMSTRONGS (ENGINEERS) LTD 


HYDRAULICS DIVISION WEYMOUTH WORKS WEYMOUTH DORSET Tel. Weymouth 6 
Full Technical Information Supplied on request to 


Registered Office and Sales Department: VICKERS HOUSE BROADWAY LONDON SWI TEL. ABBEY 7777 
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AUTOMOTIVE 
ENGINEERING 
LIMITED 


2206/9 Telegrams: Motif, Twickenham 
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: POPesgrove 
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Distributed by | THE POWER PETROLEUM COMPANY LIMITED 


76-86 STRAND *> LONDON W.C.2 (BRANCHES AND DEPOTS THROUGHOUT THE COUNTRY) 
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RADIAL DRILLING 
MACHINE 


fs 


A.E.4 Radial drilling, boring, tapping and studding 
machine, seven sizes : 3’ 6” to 8’; 

12 speeds : 34- 1,000 r.p.m.; alternatives : 23 - 670 
r.p.m., 28 - 825 r.p.m., 51 - 1,465 r.p.m.; drills 3” 
from solid in mild steel. 

Other sizes and types available. 

Write for leaflet ‘Go To Town’. 


FRED‘ TOWN & SONS LTD | ‘Mur; “ors 


Makers of high class Drilling Machines for 58 years 
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NSTANTANEOUS 
VISUAL 
INFORMATION 


The whole pattern of industry today reflects the bold and imag- 
inative thinking needed if the exacting demands of quality and 
productivity are to be met. Managements are facing new prob- 
lems realistically. The immediate availability of visual information 
at selected points is now recognised to be just as essential a tool 
as the internal telephone. Pye T.V.T. Industrial Division offers a 
range of closed-circuit television equipment ready tailored to 
meet many requirements in all branches of industry. Your own 
problems may need special consideration, and we invite you to 
talk to us about the value of Instantaneous Visual Information 


to your organisation. 


Mia T.V.T LIMITED INDUSTRIAL DIVISION 


11, Hinde Street, London, W.1. 
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PERFORATIONS 
IN PROFUSION 








When it is a question of shape, think of the variety Braby Perfor- 
ations offer — rounds, squares, diamonds, hexagonals, slots and 
ovals in a host of sizes and arrangements. When it comes to 
applications, consider their perfect suitability for screening plant, 
acoustic panels, filters, silo floors, machine guards, accumulator 
plates, decorative radiator and pipe guards, cable trays, food 
strainers and a variety of uses in the electrical industry. 

Braby Perforations are obtainable in metals, plastic, cloth, leather, 
hardboard and other materials. Steel perforations can be galvanized, 
plated, painted, plastic-coated, etc., as required. 

Our skilled staff and modern equipment are at your service for 
producing special design tools. 


Write for fully illustrated Catalogue P. 10. 











CRAYFORD: LONDON WORKS, THAMES ROAD, CRAYFORD, KENT. Telephone: Crayford 26262 ; 
HEAD OFFICE: BRABY HOUSE, SMITHFIELD STREET, LONDON, E.C.1. Telephone: CENtral 2388 ae ber: 


CRAYFORD - LIVERPOOL - GLASGOW - BRISTOL - BELFAST - PLYMOUTH 
MEMBER OF BRABY OF BRITAIN GROUP 








manual 





semi-automatic 
hand gun 
welding process 


Fast deposition of weld metal—deep penetration — 
high radiographic quality without slag-- continuous 
automatic welding cycles and high output. These 
are some of the outstanding advantages of the 
CO, Inert Gas Consumable Wire Welding Unit. 


More details are available on request from.... 


*: ARG MANUFACTURING CO LTD 


Actarc Works, Nitshill, Glasgow SW3 Telephone: BARRHEAD 2293. 
Telegrams: ACTIVARC, GLASGOW 


buction Button Welding motor-car chassis 
bers with the A.O. Smith CO, Process 
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The GU] Spark Machine 


DESIGNED BY THE GKN GROUP RESEARCH LABORATORY 
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17 hours 





THIS FORGING DIE took 17 hours to make on the new GKN Spark Machine, Model BI. 
How long would it have taken by other methods? 

When you’ve worked it out, consider the GKN Spark Machine. /t is faster, more 
accurate, more versatile, more compact and better designed than any other machine of its 
kind, yet both installation and running costs are low. 

The GKN Spark Machine was designed by the GKN Group Research Laboratory. 
Not only is it backed by all the Laboratory’s technical resources, but every user of 
the GKN spark machine can count on regular visits from the makers’ technical 
representative to ensure that he gets the most from his machine. 

Whether you are engaged in forging, wire-drawing or press-tool making, the GKN 
Spark Machine is something it will pay you to know about. Ask our sales agents for 
an illustrated brochure on the GK N Spark Machine (Models BI! & B2). Ask them now. 


WELSH METAL INDUSTRIES LTD., 


Caerphilly, Glamorganshire, ante 
Sales Agents U.K. e fh) i), 
M. C. Layton Limited, Abbey Wharf, Ror oF com 


Mount Pleasant, Alperton, Wembley, Middx. 
Rudkin & Riley Limited, 

Cyprus Road, Aylestone, Leicester. 

Alfred Herbert Ltd., P.O. Box 18, 

Red Lane Works, Coventry. 
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lubrication by 
INDUSTRIAL MOLYSLIP... 





.. INDUSTRIAL MOLYSLIP 





MONKS & CRANE LTD. 
(Sole Industrial Distributors) 





Molyslip is a product of THE SLIP GROUP OF COMPANIES, 34 Great St. Helens, London, E.C.3. Tel: AVEnue 1636. Telex: 23755 


Technical literature on request from: MONKS & CRANE LIMITED, HEAD OFFICE: GARRETTS GREEN LANE, BIRMINGHAM, 33, STECHFORD 405! and branches at: 
LONDON: 204/206 WEST END LANE, LONDON, N.W.6. HAMPSTEAD 9624 - MANCHESTER: 8 WILMSLOW RD., MANCHESTER 14. RUSHOLME 6224 - GLASGOW: 
6/8 POSSIL RD., GLASGOW, C.4. DOUGLAS 601! : NEWCASTLE-ON-TYNE: 23 DEAN ST., NEWCASTLE-ON-TYNE 1. NEWCASTLE 29773 «+ LEEDS: 52 
WELLINGTON ST., LEEDS |, LEEDS 33086 - BRISTOL: 9 STOKES CROFT, BRISTOL |. BRISTOL 294331 - BELFAST: 26 ANTRIM RD., BELFAST |4. BELFAST 746411 
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Uf you want to know something about 
BORING € TURNING MILLE... 



































SEE YOUR 
COMPETITORS. 
[= > 


If your business requires the boring and turning of medium to large castings and forgings 
or similar components, and you do not use Webster and Bennett Boring Mills, it’s highly 
probable your competitors do. 


RI 


In that case, they'll be getting the benefit of lower overheads, because on the bases of 
capital costs and running costs there are no other machines quite as economical. 


Powered for carbide tooling and high metal removal rates; centralised npanetie controls 
for operating convenience; easy reservicing when necessary assisted 
by unit construction; self-compensating clutches obviating frequent 
adjustment for wear, are some of the outstanding features of these 
machines. 





Add to this the fact that they are probably the most reasonably 
priced machines of their kind, and the reasons for their increasing 
demand become clear. 





; hs 


The illustration shows one of the battery 
of Webster and Bennett Boring Mills 
installed in the London Works of 
Dewrance & Co. Ltd., facing, turning, 
boring and screwing 5” valve bodies in 
a floor to floor time of 66 minutes. 


WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 
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GRINDING 
HEAVY DUTY 
GEARS FOR 


SCAMMEL 


The gears on a_ heavy 
SCAMMEL vehicle have to 
be tough as they come as 
well as accurate to a degree 
for the punishing duty they 
will have to perform. 


The gears shown above are 
manufactured and _ tooth 
ground for SCAMMEL at 
our Shirley works and the 
photograph on the right 
shows a gear in position on 
an Orcutt Spur Tooth Gear 
Grinding Machine. 


Send us your enquiries. 



















Comprehensive Gear Grinding Service — 
Gears Manufactured and Ground 
Complete — Makers of the Orcutt range 


of Gear and Spline Grinding Machines 


The Gear Grinding Co. Ltd. 
CRANMORE BOULEVARD: SHIRLEY: SOLIHULL: WARWICKSHIRE 
Telephone : SHIrley 2231 (6 lines) 


SM/GG 5630 


Telegrams : Orcutt, Birmingham 
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~ Exclusive Twin Serew Support 


L for Greater Rigidity... ‘ 






























iL _ 4 
RANG J 


Regd. Trade Mark in Great Britain. 





7F Increased saddle support with heavy, wide 
piece knee 


qf = Longer r cutter life—smooth action, with fly-wheel 
mounted three bearing spindle. 


fF Maximum knee support with solid back ; massive 
column. 


fF Improved stability under heaviest cutting loads— 
greater resis — to torsional thrust with twin 
screw ues support. 





WRP 2450 
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ELECTRONIC INSTRUMENTATION 
PIONEERED AND PERFECTED BY 


BURNDEPT 
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A SIXTH SENSE IN PROCESS CONTROL 


tes 2 SPOTLIGHT ON SENSIKATOR = BE.289 1To count cans of peas 
BEeCTROMCS passing on a belt, or minute ball bearings passing in a stream, or plastic components meeting 
for assembly. The Sensikator is equally alive to metallic or non-metallic objects. 

To sense the join in a film, the double feed of a printing machine, two bank notes instead of one 
—the Sensikator can sense them without touching. 

To measure the sudden irregularity in size or shape of a standard metallic or non-metallic 
parameter. 

BE.289 is indeed a general purpose instrument readily adaptable to the special needs of your 
manufacturing processes: it can, of course, be arranged to operate counting devices, warning 
lights, cut-out switches or any form of electronic corrective action. 


NUCLEONICS 


2450 





ENQUIRIES WELCOME: INDUSTRIAL ELECTRONICS DIVISION - BURNDEPT LTD ERITH - KENT - Telephone: ERITH 33080 
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SERRATED BLADE 
CUTTERS ..=..=.-. 





CUTTING OPERATION (Above) TAPPING (Right) 


One of many operations for which We illustrate, at right, the production tapping of air 
Douglas (Kingswood) Limited rely on GALTONA serrated compressor cylinder heads on a Ward capstan lathe. 
blade cutters is the gang milling of air compressor con- On this job GALTONA ground thread taps have proved 
necting rods as shown. The ability of GALTONA cutters to dependable for consistent performance and long life 
maintain uniform performance, combined with high cut- precision. The range of GALTONA ground thread taps 
ting power is a big factor contributing to their ever covers both solid and inserted blade types. 

extending application in the engineering industry Complete details will be sent on request. 


Our Tool Engineers 
will be happy to co- 


ohm production problems RICHARD LLOYD LIMITED 


and we invite you to 
GALTON HOUSE, ELMFIELD AVENUE, TYBURN, BIRMINGHAM, 24 


get in touch with us 
Telephone: Ashfield 1801, Telegrams ‘‘Cogs, Birmingham” 
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IND GROUND THREAD TAPS 


Selected by DOUGLAS 
(Kingswood) 
LIMITED 
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NOPUMP §::::: 


In this new type of Water-Wash Spray Booth the exhaust air 





travels at very high velocity over the water surface entraining 
water. The air/water mixture, moving through controlled 
changes of direction, provides the scrubbing action. 


WASHING MACHINES BEING SPRAYED IN NOPUMP BOOTH AT ADA (HALIFAX) LTD. 


90, 
CUTS MAINTENANCE BY fe) 


Longer time between clean-outs Smooth, easily cleaned surfaces 










Residues completely broken down Low first cost due to simplicity 


and easily handled x me 
Occupies minimum space 


Lack of adhesion of deposits 
WRITE FOR FULL DETAILS FROM 


DEPOTS AT: 13 SOUTH MOLTON ST., LONDON, W.1, TEL: MAYFAIR 2313 70 GILMOUR ST., GLASGOW, C.5 TEL: SOUTH 2383 
55a BRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 61-63 DRURY ST., DUBLIN. TEL: DUBLIN 73188/9 
BULLOWS (AUST.) PTY. LTD. ETHEL AVENUE, BROOKVALE, SYDNEY, AUSTRALIA 










, BLAS PF... 


WELLCROFT ROAD: SLOUGH - BUCKS 
Telephone: SLOUGH 24507/9 
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@ For Research and Technical Establishments 


SIMPLE, ACCURATE MEASUREMENT OF 


DRILL TORQUES and LATHE CUTTING FORCES 


with the MECALIX 
TORQUEOMETER 
DYNAMOMETER 


Buin for accuracy to within + 1 








the Mecalix Dynamometer measures 
torque and axial effort in drills up 
to 35mm. diameter. Distortion is 
eliminated by the use of two 
specially heat-treated Mecalix trans- 


ducers and . . . actual measurement 


hes cidauobianend Pi 


registered by the air-controller on a 
suitably graduated scale. 

These Solex instruments are also 
available for measuring cutting forces 


in lathe tools. Precision-built . . . 





simple to control... they are 
The Mecalix Dynamometer shown The Mecalix Torque- 
in conjunction with the Solex air ometer Dynamometer 
technical establishments. operated 10M Comparator Gaug- for the measurement of 
ing Head. torque and thrust in 

drilling operations. 


the measure of things 


SOLEX (GAUGES) LIMITED, 72 CHISWICK HIGH ROAD, LONDON, W.4. CHIswick 4815 


specially suited for all research and 
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Cleaning component parts for 
the new Hoover Junior Gleaner 








At the highly mechanised Hoover Factory at Perivale in Middlesex a Dawson 

metal cleaning and degreasing machine plays an important role in the efficient 

production line for the new Hoover Junior cleaner. The illustration above Machines 
shows how the three diecast components converge ready for washing. The a bas 
two smaller components come from the bottom left and the housing comes down 7 
the chute from the top left. large and 
This is only one of the countless applications for the Dawson metal cleaning smallarticles 
and de-greasing machines which are widely used in every grade of engineering 

from electric shaver components to heavy diesel cylinder blocks. 

A catalogue giving full details of these machines can be sent, on application, from 

Drummond-Asquith (Sales) Limited at the address given below. 





METAL DEGREASING Sole Distributors 
and DRUMMOND=- ASQUITH LTD. 
PRE-TREATMENT King Edward House, New St. Birmingham 
PLANT Tel. Midland 3431 





Manufacturers: DAWSON BROS. LTD., GOMERSAL, Near LEEDS. Tel. Cleckheaton 3422 (7 lines) 
London Works: 406 Roding Lane South, Woodford Green, Essex. Telephone: Crescent 7777 (4 lines) 
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SHELL CHEMICAL COMPANY LIMITED 
Marlborough House, 15-17 Gt. Marlborough Street, London, W.1 


Cable joints can be simply 
and effectively sealed with 
EPIKOTE resins, notable for 
their moisture resistance, 
good electrical insulating 
properties and adhesion. 
Standard Telephones and 
Cables Ltd. use EPIKOTE 
resins in the interesting 
gas dam shown. Does this 
suggest a product improvement 
to you? 

Ask for full details 
quoting No. EE.18 
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Shell Chemicals 


SHELL and EPIKOTE are registered trade marks 
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work rests 


CENTRELESS 
GRINDER 








bh ome 
COLOR ihasls— 
more life 


ADVANTAGES 


1. The high wear-resistance of Wimet 2. Long life helps to assure the main- 
gives a life of up to 100 times that tenance of high accuracy in the 


obtained from conventional steel work produced. 
blades. 


Standard sizes and styles for PLUNGE and THROUGH - FEED GRINDING available for all machine makes 


“WIOKMAN LIMITED 


WIMET DIVISION, TORRINGTON AVENUE, COVENTRY. Telephone: Coventry 66621 
““Wimet” is the Registered Trade Mark of Hard Metal Tools Ltd., a Wickman associated company 
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THE JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


VOL. 40 No. 10 OCTOBER, 1961 








A TIME FOR GREATNESS 


DO YOU KNOW WHERE YOU ARE GOING? 


Today, there are three major problems taking up time and thought: 
1. the international threat to world peace; 
2. the Berlin situation, which might well lead into the international threat already 
referred to; and 
the economic position of Great Britain in relation to world trade as a whole and the 
standard of living of the British people. 


In these problems, one is reminded of the words of the philosopher, Reinhold Niebuhr : 
““God grant me the serenity to accept things | cannot change ; 
courage to change things | can; and wisdom to know the difference.”’ 


As members of the industrial community of this country, we possibly have to accept the fact 
that there is little we can do about problems | and 2; but there is a lot we can do about problem 3, 
both as individuals and as members of The Institution of Production Engineers. 


Labour effectiveness in Great Britain is not increasing at a rate consistent with that of our 


international competitors and this is, | believe, a situation requiring positive and quick action. We 
are behind our international competitors in the training of managerial and technical personnel for 
industry. In spite of the strides made in this field since the end of the War, we still rank only on 
a level —in terms of percentage — with a country like Yugoslavia, and we are very much behind 
when compared with Russia, U.S.A. and Germany. 





We have learned something of the Government’s ideas following on the introduction of the 
“little Budget ”, and time will show whether these ideas will have any real effect on the economic 
situation as a whole. At present, the Chancellor is having discussions with Employers’ Federations 
and Trades Unions in order to devise ways and means of implementing his plans for improving the 
economy. The constant call is for greater productivity, which the Government is always talking about, 
and the Press is always writing about, but the results are still most unsatisfactory. 


! suggest fresh thinking and immediate action. The Institution of Production Engineers is the 
only professional Institution in Great Britain specialising in the study and teaching of techniques 
in connection with the science of manufacture; we have 13,000 members dealing with problems day 
by day, and making decisions affecting the basic economy of the nation. These are the people best 
qualified to take instant action to improve conditions in their own establishments. 


Economists claim that increased productivity of 3°/, to 4°/ would stabilise the economy. If 
we set this figure as the target to start with it doesn’t need any long discussion for an effective call 
to be made to the nation, to harness the whole of the industrial resources to link the target with 
the present plan of freezing inflationary tendencies in costs of materials, wages and dividend 
distribution. | am suggesting, therefore, that the Chancellor should consider marshalling the forces of 
the professional Institutions, as well as the Employers and Trades Unions, to form either an advisory 
or executive body to plan effective action. 


As a long-term solution to some of our problems, we need to stimulate our efforts in the training 
of managerial and technical personnel. It is essential that Production Engineering should be estab- 
lished as a primary technology and facilities for training Production Engineers at the various 
Colleges of Advanced Technology throughout the country should be built up as rapidly as possible. 


D 645 











There is abundant evidence that there are far more applications for places in various kinds 
of study than there are opportunities to carry out these studies. Apart from the valuable work being 
done at the College of Aeronautics, Cranfield, the only occupied Chair in Production Engineering 
is that at Birmingham University, and here we need to increase substantially the facilities available 
to permit of a far larger number of University entrants. It is clear that an effective plan could be 
worked out to deal with the more advanced studies of research in Production Engineering, and it is 
equally clear that Colleges of Advanced Technology and the Universities could have greater vision 
together on this problem than present opportunities permit. It is hoped that Production Engineering 
studies can be instituted at other Universities throughout the country, and this particularly applies 
to the six new Universities now being planned by the Government. 


Emphasis is required on the teaching of the acceptance of responsibility, and this is a task 
which | feel we must all share, because avoidance of responsibility seems to be a current 
characteristic, and in this crisis there is a call for effective action instantly. 


WHAT THE GOVERNMENT CAN DO 


(a) We require more explicit recognition by the Government that production effectiveness is 
the keynote to the present economic situation. The entire country needs to be stimulated to a 
higher level of intelligent thinking and | strongly urge, therefore, that one of the first steps the 
Government might take is to appoint a Minister for Production—of Cabinet rank, for preference— 
who could advise the Government on the moves to be taken to deal with the manifold problems of 
stimulating industry. 


Such an appointment would have a great psychological value as well as being a practical indica- 
tion of how the Government proposes to deal effectively with industrial problems which are 
essentially non-political. 


(b) The study of Production Engineering requires to be stimulated to the stage of being recog- 
nised as a primary technology, and appropriate steps should be taken in the Colleges of Advanced 
Technology and other Technical Colleges throughout the country to insist that courses of study 
should be based on this method of thinking. 


We need continued research in the study of Production Engineering at University level; we 
need also to offer opportunities for training for higher management, and this can be done most 
effectively by the C.A.T.’s and Universities, if the necessary facilities and stimulation are 
forthcoming. 


| strongly urge that every University in the country should consider very seriously indeed 
the establishment of a Production Engineering Department for research and for the training of 
managerial personnel. Six new Universities are now being planned by Her Majesty’s Government. 
While it may be some years before these Universities are completed, | suggest that it is absolutely 
essential that Departments of Production Engineering should be included in their courses of study. 


It would be a great encouragement to students and potential leaders of industry if the Univer- 
sities could institute courses in Production Engineering leading to a first degree. This need not in any 
way run contrary to the principle of the Dip.Tech., but rather complementary to it. 


WHAT THE INSTITUTION CAN DO 


Here is a challenge to our intelligence which we accept with the full knowledge that our 
Institution members are experts in this field and can truly point the way to greater effectiveness in 
directing industry. What we have to learn, however, is that it is “ our problem” and not “ their 
problem ”; it is a matter for self-examination and self-determination. It is very largely a question of 
how far we are satisfied with the effective performance of our own jobs day by day and, indeed, 
how far we recognise the failures in our own organisations. Still more important, do we recognise 
the reason for the failures and yet do nothing about it ? 


| am suggesting that that degree of responsibility lies heavily on us all, and only by vigorous 
attack on those weaknesses so close to us can we hope to change the pattern of our own Company; of 
the industry with which we are associated; and—in the broadest terms—the national economy. 


The Institution intends to pursue this question relentlessly and, as often as time will permit, to 
point out ways and means by which effective help can be given. Here are some of the ways in 
which | believe the Institution can render assistance : 

1. By stimulating Regions and Sections to start fresh discussions in their own areas with a 
view to arousing further enthusiasm and interest in higher productivity. 


2. By preaching the doctrine of personal responsibility for the daily task. 

















3. By teaching the main issues of improved productivity. For example : 

(i) effective utilisation of existing plant; 

(ii) replacement of obsolete and worn-out plant; 

(iii) introduction of the best modern practices and production methods; 

(iv) increasing the supply of horsepower per worker; 

(v) full exploitation of modern materials and processes; 

(vi) full use of modern management aids, e.g., operational research; 

(vii) improved layout and materials handling; 

(viii) willing interchange of information; 

(ix) adoption at all times of positive and progressive measures and total rejection of 

negative and restrictive practices; 
(x 


adoption of every possible means of reducing the cost of the product in order to 
improve the competitive position in export markets; 

(xi) fostering of the best possible human relations, so as to encourage every worker at 

every level to give of his best. 


~ 


4. By establishing in each area a Local Advisory Service to help smaller companies achieve 
a higher performance in productivity. A number of schemes are working most effectively 
in various parts of the country, but they need to be much more widespread. 


WHAT WE CAN DO 


We members are, of course, the Institution, and therefore we can do a good deal as already out- 
lined. There is no time for timidity or half-heartedness; plans must be boldly conceived and boldly 
executed, and the objective as described in our Memorandum of Association is “to promote 
production engineering ”. Members have already received a personal letter from me giving detailed 
suggestions and it would, therefore, be pointless to go over the same ground again. The only thing 
that really matters is whether the criticisms and observations are considered to be quite fair and, if 
you accept this, do you also accept the fact that you have a responsibility to do something about it? 


As far as | am personally concerned, what | am hoping to do during my term of office is to 
bring to your notice constantly the various problems as they are seen by the Principal Officers of the 
Institution, and | hope to be able to give some practical suggestions for dealing with these problems 
and, in due course, much more practical information will be available on these points. My immed- 
iate duty is to draw your attention to what | believe to be the short-term urgency of our national 
situation and to appeal to you to take some action on the lines already suggested. 


| want to see further attention paid to the question of long-term education and training, and | 
am hoping to see, in the not-too-distant future, an improved standard of co-ordination between the 
Universities and the Colleges of Advanced Technology and other research associations. 


Finally, we accept —! hope — the fact that we must export a greater proportion of our products. 
We accept also that, within a reasonable time, we shall become members of the Common Market. 


I suggest that there is a basic and fundamental problem in dealing with both situations: it is 
the urgent necessity to make our products at a lower price without sacrificing our standards of 
quality. 

At the present time many people are backing away like frightened horses. We must have 
courage to face up to the problems, and | think we all know from practical experience that we can 
compete with anyone in the world, providing we are prepared to pull out all the stops. The 
nation’s economic problem is our problem, because we are the nation. If we can clearly demonstrate 
that we are indeed Production Engineers in every sense of the word, with a full consciousness of 
our responsibilities within the national economy, | think we shall have an enormous sense of 
satisfaction that the Institution is a body of individuals who are prepared to “ give out” as well as 
“take in”. 


It is in this spirit that | ask you to join me in bringing to new life the Institution’s motto— 
We Gather Strength As We Go—in a march forward to bring the utmost assistance to the nation 
at this critical time. 


President. 
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HE Taylor equation V7" = C has been employed 

for many years to determine comparative tool 
wear at varying cutting speeds. It expresses the re- 
lationship between the tool life T and the cutting 
speed V in ft/min. units. The power factor n for the 
range of machining speeds is a small fraction, usually 
‘] to -3, excepting at very low cutting speeds where it 
tends to increase, reaching unity where VT = C so 
that tool wear is no longer dependent on the velocity 
of cutting but on the total length, L, of the chip 
removed. 


As n decreases with higher cutting speeds, tem- 
perature effects become more dominant. However, 
the value n is not entirely temperature dependent 
since the effects of micro weldment, fracture of fusion 
products, diffusion, friction and asperity wear, together 
with other phenomena which are occurring at the 
tool face, become more significant with increase of 
speed. A simultaneous change is brought about in 
the workpiece material; the shear plane angle in- 
creases but the chip thickness ratio, shear plane 
spacing and shear lamellae thickness decrease with 
increase of cutting speed and the value of the shear 
stress ceases to be affected by work hardening. 


It will be realised that the constant C and the power 
index, n, will diminish in value as harder materials are 
selected for cutting. In the case of C this can be shown 
by assuming a tool life of one minute and thus 
V x 1=C where C is obviously dependent upon the 
material hardness for the same cutting speeds. n for 
hard materials must also be very small to enable 7 
to approach unity, that is if wide differences in per- 
missible cutting speeds are not to accompany slight 
increases in tool life. (Note. It will be recollected 
from algebra that x(® = 1). 

It must be remembered however, that at very low 
cutting speeds n itself approaches unity and produces 
the condition expressed by VT = L = const. It is 
obvious therefore that the more gradual changes 
which are taking place in the value of n with variations 





throughout the range of cutting speeds, are being 
brought about by the change in the dynamic 
stress/strain conditions of the metal being cut, whereas 
changes in the metal structure which are related to 
the fusion, precipitation or other temperature depen- 
dent phenomena will only occur at the higher cutting 
speeds but may if significant cause abrupt changes in 
the value of n. That such changes in the surface 
structure of the metal will occur in the short time 
available during the shear and friction process of 
metal cutting is shown by the martensitic layer 
formed on the surface of a precipitation hardening 
steel at Fig. 1. 


the factors affecting tool life 


The Taylor equation, when expressed in a logarith- 
mic form, attempts to show a linear correspondence 
by means of a straight line drawn through an average 
of plotted results. Linear correspondence is obviously 
reached only in that zone where n is constant but 
unfortunately the concept does not explain the de- 
partures from linearity as n is made to vary with 
change of strain rate, micro structure and diffusion 
characteristics. The inclusion of these factors produce 
a more difficult problem than the relatively simple 
observation of velocity and tool life; nevertheless, to 
obtain a better understanding of the mechanisms in 
the chip forming process, it was considered desirable 
to derive a wear rate relationship in which all the 
factors enumerated would be taken into account. 


Metal cutting is a shearing and friction process. 
Wear will derive from the ploughing of contacting 
asperities, adhesion, fusion and plucking, occurring 
between the cutting surfaces of the tool and the work- 
piece. Whilst the wear phenomena relate to the 
friction process, the hardness and abrasive qualities 
of the deformed workpiece material presented at the 
tool face are largely conditioned by the stress strain 
and temperature considerations of the preceding shear 
process. 

At the tool face, micro weldment and similar 
characteristics such as occur in the migration of 
matrix metal in the case of carbide tools, follow a 
pattern of substitutional diffusion, that is, the migra- 
tion of atoms of one metal into the atomic structure 
of the other. Polyatomic ambient gases dissociate 
under temperature conditions at the surface of a 
metal and diffuse interstitially, i.e. they locate in the 
interstices between atoms of the metallic material. 
Diffusion phenomena relating to the differing 
elements obey the equation: 

D = Do el 7 ) 
where D, the diffusivity constant and Q the activation 
energy are for practical purposes temperature in- 
dependent constants, R is the universal gas constant 
and T is the absolute temperature. D is the diffusion 
coefficient, expressed in cm2/sec units. 

In the process of metal cutting, the shear plane 
angle, chip thickness ratio, and tool rake angle will 
determine the applied shear strains during chip form- 
ing and segregation whilst the shear velocity, shear 
plane spacing and thickness of the shear lamellae 
determine the strain rate. 


Fig. 1. Martensitic formation on the surface of machined 
stock produced by high shear strain rates and large strain 
values. 


If those quantities which determine strain rate are 
calculated from micrographic examination of the 
chip section, or arrived at empirically in relation to 
the depth of cut, chip thickness ratio and cutting 
speed, they can be employed together with measure- 
ments of the observed tool forces, wear rates and 
temperature to determine the diffusion type charac- 
teristics relating to the tool/workpiece combination. 
Thus the Taylor equation of wear can be improved 
upon to show the individual effect of the combination 
of observed or calculated quantities as the cutting 
speed is varied. The equation derived for this purpose 
is expressed by: 


Q 
— X elaera) constant 
N? 


It expresses the relationship between the tool wear 
rate W, normal stress N at the rake face, strain rate > 
and activation energy Q. 


Tm is the absolute temperature, modified by the 
strain rate considerations obtaining at a datum cutting 
speed, preferably the lowest. In./lb/sec units are 
employed, the activation energy Q being expressed 
in calories/mole. 


manner of conducting the tests 


A standard geometry for a single point lathe tool 
comprising 10° rake angle and 5° relief with zero 
approach angle was used. Carbide tips were employed 
and to ensure uniformity these were obtained from 
the same mix and sintering. To avoid crater wear and 
variation of rake face geometry, COv2-cooled tools, 
were employed. The decision to use CO: was rather 
fortunate since, whilst considerable advantage in 
cutting speed and tool life was obtained with the 
medium strength steels, the wear rate experienced 
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in machining titanium alloys was considerably higher 
and was ultimately determined as due to trace 
diffusion of carbon and possibly oxygen into the 
nascent machined surface at temperatures approxi- 
mating 650°C. The effect becomes more significant 
as temperatures increase. 


The materials tested and reported upon include 
RC 130AM and Ti 155AX titanium alloys, FV. 
REX448 and Nimonic 95. The cutting speeds were 
chosen to give an average tool life of between 1 and 
45 minutes, although in some cases this was extended 
considerably. Tool temperatures were observed by 
employing a Chromel/Alumel thermocouple, the 
thermo-electric calibrations being made with the 
same mix and sintering of carbides, temperatures 
being established in a furnace having controlled atmo- 
spheres of argon and nitrogen. Tool forces were 
obtained with a Cranfield dynamometer and tool 
wear was calculated by observing the removal of a 
wedge representing ‘015 in. flank wear land, this 
being considered more determinable than measuring 
crater wear. 


method employed for testing the stress/strain 
temperature relationship 


The calculations made are based on the following 
explanation: 

By using the expression derived we can write for the 
machining process, the relation between wear rate, 
strain rate, temperature and stress as: 


W Q(/1 
loBe 5 = ~gle} + log f 


The procedure for determining the values in this 
expression in order to test the validity is as follows: 


1. The use of standardised tool geometry of 10° 
rake angle, 5° relief gives with the standardised depth 
of cut of -1 in. and flank wear per regrind of -015 in. 
a constant wear volume equal to: 

‘0153 x -O15 sin 5° 
W= 5 x in.? 


= ‘0153 x -O15 x -0872 x -05 
= 9-81 x 1077 in. 


Wear rate W is therefore the amount of metal worn 
away in unit time 





¥. 
W= r in.*/min. 
W is calculated for each selected speed of cutting. 


2. The normal load N in lb. on the tool face is 
obtained for each selected cutting speed by resolving 
the cutting and thrust forces Fc, Fy in the direction 
perpendicular to the rake angle. Thus: 

N = Focosa — Fy sina 
With the feed and depth of cut selected N represents 
the stress applied per sq. in. x 103. Following Holm, 
Burwell and Srtang5, we derive from time differentials: 
N L W V 
W=k,-—--— or = kt 
Ba f N o 








The normal load N can be used without affecting 
Q/R, the slope of the graph. The value p,m is the flow 
pressure of the softer of the two contacting surfaces 
and L the distance travelled, Vs is the velocity at the 
rake face, i.e. chip flow velocity. The Hencky network 
about the end of the tool tip contains trajectories of 
a common shear stress which must equal the yield 
shear stress, o, of the chip material. 


1O° RAKE 
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3. The chip thickness ratios r, are determined by 
averaging observations made during machining and 
employed to calculate strain rate } for each cutting 
speed V,. Thus where « is the tool rake angle and t; 
the depth of cut: 





p= + r?,—27, sin a) 
1 

4. The quantity, log, W/N} is calculated for the 
corresponding values, suffixes Wo, No, jo, Wi, Ni, 71 
etc., being employed to assist correlation. Logs to base 
10 are used preferably, and converted to base e in 
the final result. (See item 7). 


5. Velocity modified temperatures, 7,, are cal- 
culated employing the notation derived by McGregor 
and Fisher, and using the reference strain rate, jo. 
that relative to the lowest machining speed, although 
tests will establish that the datum can be chosen 
arbitrarily. The value of the constant k has been 
determined to fit experimental results relating to 
torsion tests at varying strain rates for a range of 
metals and are shown to be as follows: 

Mild steel k= 01 
Aluminium 24 ST k= 01 
4Al14MnTitanium k = -015 


There is no variation in the values k arising between 
the use of Centigrade or Fahrenheit scales, as can be 
proven. 

Thus McGregor and Fisher* can be rewritten: 


Tm = Tg( 1— loge“) 
Yo 
Values of To, T1,,, T2,,. T3,,, etc., are obtained and 
their reciprocals determined. To is the datum. 
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6. The quantities log W/Nj} are plotted against the 
reciprocals of velocity modified temperatures to ob- 
tain the slope of the straight line drawn through the 
plots; values of 1/7, and W/N} are extracted to 
produce a simultaneous equation to determine this 
slope, m. 


7. Since the rate of wear W is expressed by the 
function: 
W Q 


I 
log — = -——= —| + constant 
ony RAT, 

the slope of the curve derived therefore expresses in 
logarithms to base e the value of Q/R the activation 
energy divided by the universal gas constant. 
Where m, is the tangent slope: 

Then m, X 2:303 = Q/R as would be the case 


where W/Nj is expressed correctly in logs to base e, 
and since R = 1-987, Q can be obtained. 


test results 


The recordings of mean interface temperature ob- 
tained by the thermoelectric couple were examined 
in the case of RC130AM titanium alloy and found 
to correspond closely with those values calculated 
from considerations of total heat energy available at 
the chip/tool interface. This close correspondence 
has been noted by Loewen and Shaw “) in an analysis 
of cutting tool temperature relating to other metals. 


Absence of precise data prevented calculations 
being carried out for the remaining workpiece 
materials. In the case of RC130AM only therefore 
could diffusion tendencies be varified by calculation. 
Further supporting information was obtained from the 
DPN hardness values and micro-structure. 

The value of activation energy, Q, has been found 
to vary over large temperature ranges in any diffusion 
phenomena, so that its acceptance as a constant has 
some degree of limitation. Those values of Q deter- 
mined in the experiments now reported on, can be 
compared and to an extent verified with the values 





of activation energy for diffusion, relaxation etc. 
established by other workers. Full agrement is hardly 
to be expected. 


The graph in Fig. 2 relating to titanium alloy 
RC130AM shows that the slope varies to give a 
solution for Q the activation energy in the equation 
as 42,000 cal/mole for points representing 75 to 130 
ft/min cutting speed to 53,000 for those speeds be- 
tween 130 and 180 ft/min. The mean slope of the 
graph in this area results in a value for Q approxi- 
mating 43,000 cal/mole. The activation energy of 
diffusion of carbon into titanium metal agrees closely; 
the higher values are supported by an increase in 
D.P.N. values for those samples machined at higher 
speed ranges in an ambient atmosphere of COz gas. 
The mechanism accompanying the change in acti- 
vation energy therefore appears to be determined, 
but further work must obviously be done before the 
quantities accompanying the change can be stated. 


The activation energy Q relating to Ti 155AX 
(Fig. 3) is extremely high and shows no correspon- 
dence with the values associated with diffusion of 
carbon and oxygen into titanium; the explanation 
for the high activation energy lies in the flat charac- 
teristics of the temperature versus cutting speed 
observations where temperatures did not reach that 
level at which diffusion of it is known to commence. 
Low temperature recordings can be brought about 
by impairing of the thermoelectric couple due to 
extensive micro-weldment on the tool face; this will 
proceed preferentially at the zones of highest tempera- 
ture and is dependent on the affinity between work- 
piece and tool materials. The diffusion effects are 
well established in Fig. 6. 


The FV 448 and N 95 materials (Figs. 4 and 5) 
show straight line correspondence and from the 
graphs values of 50,300 calories per mole and 77,000 
calories per mole for the value of Q. It is concluded 
that the surface martensite and precipitation pheno- 
mena is too small to make a significant change in the 








CUTTING SPEED —FT./MIN. 


TOOL LIFE —MINUTES 








Fig. 6. Surface diffusion effects Taylor 
Equations for various ambient atmos- 
pheres at the tool face: lower graph 
(2 holes, CQ2 ) is defined as VT-'34—232. 
Graphs converge as tool life decreases 
with cutting speed (i.e. ‘n' decreases). 
The constant, C, is decreased with form- 
ation of carbides and oxides when CO2 
is present (variation 330 — 232 at t—1 min.). 
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Fig. 7. Arrangement of tool used in 
thermocouple system. 


value of Q and it is noticed that the inclusion of strain 
rate and temperature effects in the considerations 
involving tool wear has improved the linearity of the 
results. 


the derivation of the equation 
; Q 
Ww 8) 
Ny 
The derivation of wear rate is based on the general 


equation of flow stress in relation to strain, strain 
rate and temperatures, given as !. 2 


= constant 


j DT ow 
o= cat (+) y E—FT log , Jo 

Yo 
This equation is reduced to logarithmic form and 
a parameter of constant strain applied which simplifies 
the expression to the form used by Zener and Hollo- 
mon3, By equating constant stress values with variable 
strain rates and by using the concept of velocity 
modified temperature 7,,, propounded by McGregor 
and Fisher, a solution is obtained which satisfies the 
previously implied correspondence derived by Zener 
and Hollomon together with the conditions postulated 
by McGregor and Fisher. This expression, showing 
the relation between stress, strain rate, activation 
energy and temperature for a constant strain para- 
meter is given as 


a = f.elata) 


This equation is joined with the wear concept of 


Burwell and Strang) 
W k, 


N o 
W is the total wear, N the normal load, L the total 
distance of sliding wear, o the flow stress. k, is a 
constant. By taking differentials with respect to time, 





which introduces wear rate, W, and velocity of 
sliding, Vz the equation 


W_k vt 
N 


7.) 


is reached. Thus by sailed equivalent stress values, 
a, and expressing the velocity of chip flow along ‘h> 
tool face in terms of strain rate, the wear rate in the 
machining process can be expressed in the form 


(;% 

RT 

=.e m 
Ny 

Access to the full derivation can be obtained from the 

list of references“). 


= constant 
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in Metal Cutting Research 


by J. Taylor, B.Sc., A.M.I.Mech.E. 


The Use of Designed Experiments 





ETAL cutting is the most important manufac- 

turing technique used in the engineering and 
allied industries. While it is a very old method, dating 
from prehistoric times if hand-operated tools are con- 
sidered, it is a most versatile and accurate technique 
and vast amounts of capital are invested every year 
in metal cutting machinery. A wide body of empirical 
knowledge relating to the design and use of cutting 
tools and machinery has accumulated over the years, 
but in spite of this, little was known about the funda- 
mentals of metal cutting until comparatively recent 
times. The productivity of the metal cutting opera- 
tion is restricted, in many cases, by the maximum 
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permissible wear rate of the cutting tool, and in 
order to improve the speed of metal removal it is 
important to study the phenomena occurring in tool 
wear, and to examine the wear resistant properties 
of any materials which might be used in cutting tools. 

Metallic wear, although a familiar everyday 
phenomenon, is extremely complex. The behaviour 
of a pair of rubbing metallic surfaces can be influenced 
by numerous factors, e.g. atmosphere, humidity, 
material hardness composition and structure, tem- 
perature, load, and so on. The cutting tool and 
workpiece can be considered as a pair of rubbing 
surfaces acting under conditions of extreme pressure 
and temperature and because of this, the rates of 
wear encountered are fairly rapid and show wide 
variations. There is not space to list all the factors 
affecting tool wear, even if all were known, but it is 
worth while considering briefly how the work material 
can influence tool wear. The physical and mechanical 
properties of the work material depend on the com- 
position of the main constituents, the heat treatment 
and structure, and these parameters affect the wear 
on the tool in a manner still not completely under- 
stood. In addition there will be present inclusions 
and trace elements which do not affect the above 
mentioned properties, but influence appreciably the 
tool wear rate. 

This necessarily brief survey will show that tool 
wear is simply not predictable from first principles 
and, moreover, that the results of metal cutting 
experiments will have poor reproducibility. The 
addition of deliberate variations relating to tool 
geometry, cutting fluid and tool material, makes it 
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Fig. 1 (left). Profile of worn tool 


TABLE | 


A 4 x 4 Latin Square Design 
Tests on Cutting Fluids A, B, C and D 






























































RESULTS 
, : Wear on Tools 

essential that tool wear experi- 
ments must be carefully designed 
and the results critically analysed Regrind ! 2 3 4 SUM 
in accordance’ with correct 
statistical procedures. Tool 
general experimental technique 

Before discussing the examples, | A8il D 876 C740 B 820 3247 A 3232 
it may ‘fe sibvietble to pa 2 B 633 A735 D673 C 801 3042 B 3344 

: ; 3 C 860 B 835 A 903 D922 3520 C 3282 

the physical basis of the work 4 D833 | Césl Base | A783 3353 D 3304 
done in the Rugby Machining 
Research Laboratory, and how it 
is carried out. Fig. 1 shows a SUM 3337 3327 3172 3326 13162 823 
section of an idealised tool in an 
advanced state of wear, which is Total Crude S.S. 811? + 876? ......... 783? — 10,891,934 (1) 
revealed by the presence of a flat Correction Factor 131622 — 16 10,827,385 (2) 
on the face adjacent to the Tools C.S.S. (32472 + 30422 ......) - 4 = 10,357,446 (3) 
machined surface (the clearance Regrinds C.S.S. Pic 7 Salle ei eae )=4 10,832,090 (4) 
face) and a depression in the face Fluids C.S.S. Gee PF * pita ail. )+ 4 10,829,025 (5) 
over which the cut material or 
chip slides. The experiments generally take the form 
of cutting metal with tool tips at carefully controlled 
speeds and feeds, and measuring the size of the Snpenat Sam | Gages ef | Main | Vertene 
worn regions with microscopes or profile measuring Variance square | freedom Sq. Ratio 
devices. 
examples Tools 3—2 3006! 3 10020 3.49 

Table I shows the results of a test carried out on Regrinds | 4—2 4705 3 1568 
four cutting fluids A, B, C and D when slab milling — ' 5—2 bose 3 - 
Nimonic 80 with high speed steel tools. Four tools ot fh ) 1—2 ree p. _ 
were selected from the same batch and ground to the 
predetermined shape. A milling test was carried out 
with each tool in turn using a different fluid as the Resid (2) 34489 12 2874 
cooling and lubricating medium. The same amount 


of metal was removed each time and the size of the 
flank wear scar on each tool was measured in units 
of 10—® ins. The test was replicated four times, each 
tool being used once and only once with each cutting 
fluid, resulting in the normal Latin Square design. 











*Significant at 5% level. 


4 ot? = 10020 — 2874 
7146 


ot? = 1786 











TABLE I! 





Value of Table | Transformed to Log. Area 
Parameter = 100 (log,, Area — 1) 




























































































Order | Billet No. 2 | Billet No.3 | Billet No. 5 | Billet No. 8 SUM 
Tool Material Sum Mean 
| 65 A 54 C 187 D 76 B 382 
2 60 B 163 D 78 C isi A 482 A 506 127 
3 63 C 78 A 66 B 1S2_ D 459 B 244 61 
4 49 D 42 B 82 A 67 C 240 Cc 262 66 
SUM 237 437 413 476 1563 D 551 138 
TABLE Ill TABLE IV 
Analysis of Variance Log Area of Chip 
Source of Sums of | Degrees of | Mean Variance B Cc 
Variance Squares Freedom | Square Ratio 
: 60 63 
a. Order of test 8946 3 2982 2.9* 42 54 
b. Billets 8385 3 2795 2.8* 66 78 
Tool Materials} 19268 3 6423 6.3** 76 67 wane 
Residual 6106 6 1018 58 61 Standard Error of Xg — Xc 
45 69 = {3 ta re 
Total 42705 15 55 53 95% Confidence limits Xg — Xc 
88 100 = 2% me 
sa 51 72 Observed value XC - Xg 
*not significant 46 72 - 249 
**significant at 2.5% level 59 65 
Add a, b to residual to form new Residual Mean Square. 54 46 
New Residual Mean Square = 1953 38 58 
Standard Error Tool Material Means = (1953) 1/2 = 22.1 40 162 
a ed 54 191 
Difference between means for 5°% significance — 68 150 158 
Mean 61.25] 85.6 
‘Lhe cutting fluids were assessed on the total amount Xs Xc 
of wear on the four tools, the fluid which imparted 


the least wear being considered as the best. 

The analysis proceeds along the lines shown below 
the Table and since the mean square due to the fluids 
is less than the residual variance it is quite clear that 
there is no difference between the four fluids tested. 
The only significant variation found was between the 
four tools selected. As the variation can be found 
as follows: 


10020 = 407? + o? 


2874 = o? 

7146 = 407 
of? = 1786 
Gi = 42-3 


it can be shown that the experiments could have 
detected with certainty a difference of 76 x 1075 in 
the mean wear on the tool. That is a difference of 


approximately 8% in performance of the cutting 
fluids could have definitely been detected. Now 
supposing we wished to compare two cutting fluids 
quickly by the same means, selecting two tools from 
the same batch, and carrying out one test on each 
fluid. Then the difference in cutting fluids would be 
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confounded with the difference in tools and the 
variance of each result would be 
of? + o? = 1786 + 2874 
o,? = 4660 
o, = 66 


and the least significant difference that can be 
measured (95% limit) 
L.3.D, = 187 


i.e. approximately 25% difference. 


Even this is not too bad for a snap experiment, but 
this is due to the fact that the residual and tool vari- 
ances have already been found in the previous Latin 
Square experiment. If the experiment had not been 
carried out previously, the latter test would be com- 
pletely useless because two effects have been 
confounded. 

The next example, Table II, is another Latin 
Square design for evaluating four tool materials, 
A, B, C, D. The materials in the form of clamped 














TABLE !Va 



































Material Observed | Expected | Observed | Expected Total 
No. of failures 6 78 6 4.2 12 
No. of non-failures 31 29.2 14 15.8 45 
Total 37 20 57 
x = (0 - E} 
QO = Observed occurrence for each entry. 
E = Expected occurrence for each entry 


assuming equal probability of failure. 
i.e. Expected number of failures for B. 
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37 
sy) * Z2= 78 
xX? 0.78 


Assuming no actual difference between B and C probability of getting this 
value of X? is 30%. Not sufficient evidence to reject C. 


tips are subjected to a milling test of such severity 
that the cutting edge fractures to a certain degree. 
The numbers in the body of the Table refer to the 
size of the fractured portion and it is assumed that 


the best material will exhibit the smallest area of 


fracture. The analysis of variance, Table III, shows 
quite clearly that the materials do differ and that A 
and D can be rejected. Further testing is necessary 
to see if materials B and C differ in quality and 
Table III is a simple comparison of means including 
more tests on the two materials. The evidence is not 
quite strong enough to cause C to be rejected. It will 
be noticed that there are some very high values which 
in fact denote a different mode of failure, and their 
presence somewhat impairs the significance of this 
test. A sufficient number of extra tests were carried 
out to bring the total of large values to a minimum 
of 10 and the x? test (Table IVa) showed that the 
observed frequency did not differ significantly from 


the expected. Further experimentation was necessary 
and the final result is shown in Table IVb. Material 
C was shown to be inferior to B, confirming the trend 
shown in Table II. 

Latin Square designs can only be used to examine 
the effect of several factors when it is known that 
these are completely independent of each other and 
no interactions exist. When investigating the effect 
of several parameters which may not be independent, 
multi-factorial experiments are required and if we 
are completely ignorant of the extent of all possible 
interactions, replicated, full factorial experiments 
will be necessary. 


transformation of results 

In drawing inferences from the analysis of variance 
it is necessary that the random variations are nor- 
mally distributed, and that the residual variances are 
independent of the mean levels if the inferences are 


TABLE IVb 








Material Observed 


Expected | Observed | Expected Total 

















No. of failures i4 7.7 84 
No. of non-failures 6l 23 293 22 
69 37 37 

















X? = 8.2 significant at .4% level. 





TABLE V 


Transformation of Results 
4x 3x 2x 2 EXP. REPLICATED 4 TIMES 
Mean Flank Wear at 20 cu. ins. 48 x 10-4 ins. 


TABLE VI 


A 3° Experiment Replicated 3 Times 
LOG No. OF PASSES FOR .02” WEAR 





































































































— Ag tg ain Kt Clearance | Rake Approach Angle 
Confidence Limits 4.5 — 5.9 
Aer _— and at pty ae as x 10~¢ ins. —— 
Standard Deviation 98 65° 45° 25° 
n n imi ° _ . 
The noted Semana el onli cxadiaboased to 5 184 186 176 125 115 128 90 78 «70 
mean, therefore use logarithmic transformation. 5 15 193 191 186 136 128 132 100 84 = 60 
Mean Log Flank Wear (30) 646 25 174 170 170 | 136 134 140 | 104 108 101 
cenaanaien ee 5 | 207 205 207 | 156 160 163 | 123 123 120 
worstee ecg 394 10 15 | 206 208 204 | 160 16! 163 | 123 132 108 
— 25 202 193 191 iS. .162 157 128 148 104 
5 214 211 209 170 168 I7I 123 143 132 
1S iS | 220 217 209 | 172 176 166 | 128 143 115 
TWO WAY TABLES 25 | 219 213 209 | 175 169 161 | 130 153 134 
TABLE Via 
App. Angle 
Clear to be valid. If the original data do not satisfy these 
criteria, they must be transformed into a more suitable 
65 45 25 SUM form. In metal cutting experiments it is generally 
found that the standard error is proportional to the 
mean level, and this relationship can be removed by 
$ 1630 1174 795 3599 transforming to logarithms. For example, Table V 
1 oy fond eo = relates to two sets of measurements of flank wear at 
two levels. It is seen that the standard deviation of 
error is roughly proportional to the mean width of 
the flank wear band. However, if, instead of working 
SUM 5374 4143 3105 12622 with the original measured data, the logarithms of 
the widths of the wear bands are used, the residual 
TABLE Vib variance turns out to be very little affected by the 
change in mean value. The variance ratio in fact is 
App. Angle much below the 5% significance level. 
Rake . 3 . 
multifactional experiments 
= ” - _ (a) example on tool geometry 
Some years ago it was found from experiments in 
5 1799 1356 1002 4157 the Laboratory that the life of face milling cutters 
15 1834 1394 933 4221 could be appreciably increased by increasing the 
25 1741 1393 1110 4244 angle between the cut surface and the tool flank 
(clearance angle)(!). The performance of these 
tools can be affected by two other geometrical para- 
SUM 5374 4143 3105 12622 meters (rake and approach angle, Fig. 2)(#). The 
experiments were carried out at one level of rake 
and approach and before recommending to the fac- 
TABLE Vic tory a change in clearance angle, it was necessary to 
see if this clearance angle effect held at other values 
Clearance of rake and clearance since it could not be assumed 
Rake that the three parameters were mutually independent. 
To resolve this question, a replicated, full factorial 
5 10 15 SUM experiment was required and the final results of such 
an experiment are written down in Table VI. The 
figures in the body of the Table are derived from the 
5 1152 1464 1541 4157 number of passes across the standard size billet of 
15 1210 1465 1546 4221 work material taken by each tool until the wear band 
25 1237 1444 1563 4244 on the flank reaches a width of 0-020 in. The actual 
transformation used is 100 x log number of passes, 
the mantissa being taken to two significant places. 
SUM 3599 4373 4650 To carry out this experiment, tools were selected 
from the same batch and each was ground to one of 
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TABLE Vil 


Analysis of Variance 3 x 3° Exp. 
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Source Deg. Sum Mean Variance 
Freedom Square Square Ratio 
App. 2 95570 42785 
Clear 2 21981 10990 
Rake 2 151 75* | 131 = 1.8f 
AxcC 4 523 131 727 
AxR 4 1386 343 4.51§ 
cxR 4 229 57* 
€x«< hx A 8 720 90* 
Resid. (1) 54 3844 7I 
(Il) 68 4944 72.7 
Total 80 124404 
Resid. (III) 72 5467 75.9 
*not significant 
tnot significant at 10% 
§better than 1% 
Two Way Table of Means ® 
Clear App. Angle Rake App. Angle 
65 45 25 65 45 25 
5 181 130 88 5 200 151 Hl 
10 203 160 123 15 204 155 110 
15 214 170 133 25 193 155 123 
Rake Clearance 
5 10 15 
5 128 163 171 
15 124 163 172 
24 137 160 173 





































A PLAN ANGLE 
OF CHIP FLOW 


the 27 different combinations of clearance, rake and 
corner angle. The replication was obtained by re- 
grinding the tools twice so that in all 81 separate 
cutting tests were performed. 

The analysis of variance is calculated as described 
in any standard textbook (e.g. Davies) and is shown 
in Table VII. The two main effects, approach and 
clearance, are highly significant and as was expected, 
this result is not of first importance. The effects of 
rake, clearance x rake and clearance x rake 
approach are obviously not significant and can be 
pooled with the residual (11). The variance ratio 
test then shows that the approach x clearance is 
not significant either. The only significant interaction 
is the approach angle x rake angle and to examine 
the practical significance of the effect it is advisable 
to examine the appropriate two way table of means. 







Fig. 2. Parameters of face mill. 


TABLE Vill 


A3 
CHIPPING TEST 


x 4 Experiment R — 9 
N TOOL MATERIALS 





Treatment Mtl. 


Lot Chip Area 





23 
143 
26 
30 


T, 


116 
46 
42 
26 


121 

72 
158 
103 





135 
114 
122 

36 


40 
124 
15 


23 
161 
56 





151 
169 
112 

62 














Source of 
Variance 


Sum 


Square 





























Material (M) 
Linear 
Quad. 
Cub. 

Treatment (T) 

MxT 


Residual (1) 


( 


13287 
8221 
2164 
2902 
1675 
5670 
276589 


11) 238900 




















Examination of this Table shows that as the approach 
angle is altered from 65° to 25° the optimum value 
of rake alters from 15° to 25° but the response curve 
is fairly flat. This interaction therefore is not of great 
practical significance. It is justifiable then to regard 
the three geometrical parameters as being indepen- 
dent and that the higher clearance angles could be 
expected to give increased life on a wide variety of 
cutters. Cutters with higher clearance angles are now 
being used in the Rugby works, giving increased life 
and output. 


(b) tool evaluation 

It is proposed to demonstrate the use of multi- 
factorial experiments in the evaluation of tool 
materials. In Table VIII is shown the results of a 
cutting experiment specially designed to examine 
the ductility of the materials. Lower figures indicate 
an increase in ductility. Four materials with varying 
composition, treated in three ways, were tested and 
the experiment was replicated twelve times. 

It is instructive first to treat the material as a 
qualitative factor. The analysis of variance shows 
that at 10°/ level neither of the main effects or the 
interaction is significant. However, in this case the 
composition was varied in a regular manner so that 
material can be regarded as a quantitative factor 
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*Significant at approx 6% 
All other mean squares not significant 


and the material sum of square can be partitioned 
into linear, quadratic and cubic components, each 
with one degree of freedom. The linear mean square 
is quite definitely significant but not the others which 
are added to the residual. The experiment demon- 
strated quite clearly that the ductility varied linearly 
with the composition and that the effect of treatment 
variations was not detectable in the test of this size. 

The wear resistance of the materials was evaluated 
in a turning test. Two speeds and two feed rates were 
selected and in each individual run the same amount 
of metal was removed. It is easy then to randomise 
the order of test, and the work material which was 
in the form of several large billets was regarded as a 
single block. Because of the possible existence of 
interactions, it was necessary to replicate the experi- 
ment four times. Wear resistance is compared by 
determining the mean slope of the flank wear curve, 
a lower figure indicating a more wear resistance 
material. A log transformation is again necessary. 
For brevity only the mean values of the log slope 
have been entered in Table IX, but naturally the 
analysis of variance has been calculated on the 
individual results. 

There are four main effects to be considered: 
speed, feed, material and treatment, and these can 
form six possible first order interactions, four second 











TABLE IX 
Wear Test on Cutting Tools 
A 4x3x 2x 2 DESIGN R= 4 
Mean Log Slope of F.W. Curve 





Treatment (T) T, 


T, 





Speeds (S) 





Feed (F) 





Material (H) 
I 















































ANALYSIS OF VARIANCE 





Source SS. 
Speed (S) 150296 
Feed (F) 36805 


Matl. (M) 6l1 
Treatment (T) 
ay 


XK ye XK XK yy XXX 
THY’ZZ4An4AIZ 


Fa) 
® 
= 
a 


7129 
7926 


7 


M.S. 
150296 
36805 
204 
334 
14548 
427 
436 
108* 
287 
1223 
703 
224 
537 
292 
y 
49.5 
50.8 
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*Not significant at ° 


order, and one third order. Speed and feed were only 
included to examine the existence of possible inter- 
actions with the two other main effects. The main 
effects of speed and feed, while being highly significant, 
are of no importance in this context. The two other 
effects are also significant and, in fact, only two inter- 
actions can be neglected and the sum of squares 
pooled with the residual. All the other effects are 
statistically significant and the various table of means 
must be examined to see if they are of practical 
importance. 


main effect (M) of Table lXa 


Undoubtedly the low value of 119-6 for No. 3 is 
mainly responsible for the significant result, but 
apart from this, the value of log slope increases from 
No. 1 to No. 4. As the sudden dip at No. 3 was un- 


expected, it was advisable to be rather cautious and 


merely assert that wear resistance remained constant 
up to Material No. 3. 


treatment (T): Table /Xb 


Quite clearly T, gave the best result, and fortu- 
nately as the MXT interaction is not significant it 
can be assumed that T, will be best for all materials. 
Since it has already been asserted that material No. 4 
has lower wear resistance, Nos. 1, 2 and 3 with treat- 
ment T, will be of main interest, particularly 3T,. 
The important point to decide in examining the 
interactions will be to see if 1, 2 and 3 (T,) show 
outstandingly poor results at any specific cutting 
condition. 


S X T: Table IlXc 


Treatment T, shows the lowest figure for each 
speed and from inspection of the calculated figure 
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TABLE 1iXa TABLE !Xb 
Matl. (M) Mean Treat Mean 
| 123.6 T, 120.2 
2 124.0 Ts 126.2 
3 119.6 Ts 123.8 
< 126.3 3.0* 
TABLE IXc 
2 
Treatment 
Speed 
Ti Ts 
400 92.8 96.1 97.2 
800 147.8 156.1 105.4 
TABLE iXd 
Material 
Speed 12. 
| 2 3 2 
400 99.1 95 89.8 97.3 
800 147.8 153 149.5 155.1 
4.2 
TABLE !Xe 
Fx M 
Material 
Feed _ 
| 2 3 e 
0052 138.1 136 133.1 141.8 
02! 108.2 12.1 106.1 110.7 
4.2 
TABLE IXf 
exer 
Treatment 
Feed 
T, T; 
0052 138 140.8 133.5 
021 102.8 ls 113.9 
3.5 


TABLE OF MEANS 


ao 



































TABLE !Xg 
P59 ot-F 
Treatment 
Speed T, To Ts 
400 102.5 104.3 95.5 
83 88 99 5.0 
800 173 77.3 (71.5 
72:5. 935 129.3 
TABLE 1Xh 
$x To<4 
Material 
Speed 
| Z 3 4 
90.5 97 91.5 92 
400 106.5 95.5 86.5 96 
100.5 93 91.5 104 
150 144 143 154 
800 149 160.5 155.5 159.5 
145 154.5 150 153 














* Least significant difference between means in table 






































TABLE | Xi 
FxMxT 
Material 
Feed | 2 3 o 
0052 134.5 135 139 «1425 
149 138 131.5 144.5 
131.5 135 129 138.5 
021 106 106 95.5 103.5 
106.5 118 110.5 Jil 
114 25-1425 tS 
7.0 
TABLE IXj 
SxFxM 
Material 
Speed | 2 3 4 
400 105 100 90.7 107.3 
93.3 9903 89 87 
800 it (72 175.7 476.3 
124.3 134 123.3 134 
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for the least significant difference, it is extremely 
unlikely that in actual fact it will show a poor result 
at either speed. 


S X M: Table IXd 

At 400 r.p.m, the wear resistance increased from 
1 to 3 and then decreases, while at 800 r.p.m. there 
is no difference between 1 and 3. 


F X M: Table IlXe 
At fine feeds minimum wear is recorded at No. 3 
while coarse feeds seem to have little effect. 


F X T: Table IXf 

Treatment T, is definitely the best for coarse feeds, 
but is significantly inferior to T, for fine feed. Parti- 
cular attention will therefore have to be paid to the 


F X S X T: Table IXg 

Inspection shows that treatment T, is significantly 
second best only at one cutting condition. 400 
r.p.m./-0052 ins./rev. This condition is the one of 
least practical importance and the merits of T, at 
the other three conditions outweigh its slight inferi- 
ority in this case. 


SX MX T, F X MX T: Tables IXh, IXi 

There is no evidence to show that the combination 
of treatment T, with materials 1, 2 or 3 is unduly 
poor at any speed and feed. In particular, 3T, is 
nowhere significantly different from the lowest entry 
in each half table. 


SX F X M: Table Ixj 

At the extreme fast and slow rates of cutting the 
lowest result is given by material No. 3. At 400/021 
there is a slight increase in wear resistance pro- 
ceeding from 1 to 4 while at 800/0052 the trend is in 
the reverse direction, and No. 3 is a satisfactory 
compromise. 


final choice 

The chipping test revealed an increase in ductility 
from material 1 to 4 and from the wear experiment 
material 3 with treatment T, is the best choice. For 
the next suitable combination of ductility and wear 
resistance 31, is undoubtedly the one to select. 


It is not always possible to work to a set plan and 
to produce results so amenable to the detailed 
analysis just described. Sometimes experiments do 
not go according to plan, or there may be insufficient 
material or time available for a properly planned 
experiment, and one is left with incomplete data. 
Table X shows the results of such an experiment. 
Some life tests had to be carried out on several makes 
of bandsaws in order to select the best material. 
Unfortunately, only two saws of each make were 
obtained, and three had to be used for preliminary 
tests to find suitable test conditions. Replication 
could only be done on five out of eight makes of saw. 
As can be seen, there are wide variations in saw life 
but in view of the lack of complete replication un- 
certainty exists about the precise significance of these 
differences. It is possible, however, to obtain an 
estimate of the residual error by carrying out an 
analysis of variance on the replicated tests and then 
to use this error to group the saws into various classes. 


TABLE X 
An Unplanned Experiment 
LIFE TEST ON BANDSAWS 








Bandsaw Ins. Cut to Failure 
Mean 

A 45 45 
B 36 26 31 
¢ 35 18 26.5 
D 21 20 26.5 
E 20 9 14.5 
F 14 12 13 
G 12.5 12.5 
M | | 














ANALYSIS OF VARIANCE B-F 





Source S.S. D.F. MS. V.R. 





Saws 453 4 113 2.11 
Resid 278 5 53.6 
































Mean + 95% Limits | Mean + 95% Limits 
A A 
B 32+ 84 B 285+ 7.1 
¢ ¢ 
D 
D 
E 155+ 7.1 E 
F F 13.5 + 8.4 
G G 
Al Axl 














For instance, saws A, B, C can be classed as one 
group with a mean life of 32 in. and confidence 
limits of + 8-4, while C, E, F and G fall into the 
next group with a mean life of 15 in. + 7-1. An 
alternative grouping system is also shown. The first 
scheme is probably better because the means are 
more widely separated. The workshops were therefore 
advised to use makes A, B and C. 


shop surveys 


The examples described so far relate to experiments 
carried out in the Laboratory, but it is sometimes 
necessary and desirable to carry experiments or 
surveys in the factory. Some time ago it was suspected 
that the various machine shops were using a grade 
of carbide tipped tool which was too hard for most 
applications with the result that rapid tool failures 
were experienced. A survey was undertaken to see 
if this was true. From a certain date all new tipped 
tools put to use in the factory were stamped with a 
code number and arrangements were made with the 
tool stores that all coded tools being returned for 
reservicing were to be sent to the Research Labora- 
tory for inspection before being reground. In this 
way a record was kept of the condition in which tools 
were returned. Simple examination of the tools soon 
reveals whether or not they are being correctly 
applied. 
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At the time of introduction of the inspection scheme, 
two conventional steel cutting grades of carbide were 
in use, A—recommended for fast cutting, and B—for 
slow speed heavy duty work. As can be expected B 
was more ductile than A. After collecting records for 
some months, the state of affairs shown in Table XI 
was revealed. Ideally, every tool should be returned 
in merely a worn condition. A chipped tool generally 
indicates that it has been incorrectly used, e.g. the 
grade selected is too brittle for the particular appli- 
cation. Some tools are returned so badly chipped 
that they cannot be reserviced and are scrapped out. 
On 65% of all occasions, grade A, hard and brittle, 
was returned in a chipped condition requiring con- 
siderable and expensive regrinding. Grade B, on the 
other hand, chipped much less frequently. The 
difference in frequency is significant. 

It was obvious that grade A was too brittle for the 
majority of applications in the Rugby works and it 
was decided to change over to a grade intermediate 
in toughness between A and B. Also, a new experi- 
mental grade with better ductility than B was 
introduced. These two materials are denoted by 
C and D respectively. 

The position for a subsequent period is shown in 
Table XII. Because of large stocks of grade A the 
factory had carried on using it and this was useful 
because it served as a control, and similarly for B. 
Table XII shows that the incidence of chipping and 
scrap is inversely related to the ductility of the tip 
(the differences in frequencies are obviously signi- 
ficant). Comparing the statistics in Table XII, 
material C chips less frequently than A, and D less 
frequently than B. Incidentally, the incidence of 
chipping for A and B in the latter period was signi- 
ficantly less than in the first period (possibly the 
coding of the tools eventually had a salutary effect 
on the operators). This shows the importance of 
adequate controls in experimentation, because if the 
use of A and B had been confined solely to the first 
period this improvement in usage would have gone 
unnoticed. These statistics confirmed the advis- 
ability of using more ductile carbides in the Rugby 
works and it was decided to replace grade A by 
grade C for medium and Jight machining purposes, 
and grade B by D for heavy duty cutting. 


TABLE XI 
Tool Survey Ist Eight Months 





Grade No. No. Worn | Condition | Scrap 





Issued | Inspected Chipped 
A 406 1689 511 1097 81 
30.3%] 64.9% 48% 
B 121 390 236 147 





























In order to estimate the potential savings resulting 
from improvements in metal cutting techniques, it 
was desired to find what proportion of the working 
day was spent by machine tools in actually cutting 
metal. A shop with about seventy machine tools was 
selected for observation. Ideally the only accurate 
way of obtaining this information would be to 
observe every machine all the time, but this, of 
course, is impossible for many reasons. Fortunately, 
Tippett many years ago, faced with a similar problem 
developed a technique of random snap readings, 
now known as the Ratio Delay technique. For this 
particular application, the method consisted of 
walking around the machine shop and noting in a 
snap observation whether each machine was cutting 
or not cutting. This was done for all the machines 
in the department at random times during the day 
until a total of approximately 5,000 readings had 
accumulated. The following results were obtained: 


No. of observations of machines 


in cutting state si ws 1503 
No. in non-cutting state see 9233 
Total... » 4736 
proportion of day spent in cutting metal 
1593 
[le *B17¢ 
¢~ 4736 . 


This, of course, is only an estimate but the confidence 
limits can be obtained as follows: 
(1 — Pp) 
n 
n = total number of observations. 
For large value of n 95° confidence limits are given by 


+ 1-96 ve - p) 
For the experiment 
pb = °3174 + 013 
The advantages of this technique are that it is possible 


to cover a large field of activity and still obtain an 
accurate result. 


variance of p = p 


References 
(1) Machinery 4-11-55 
(2) Machinery 12-10-60 


TABLE Xil 
Tool Survey Next 18 Months 





Grade No. No. Worn | Condition | Scrap 





Issued | Inspected Chipped 

A 1069 8164 3660 3845 659 
45.8% 47% VaK 

B 369 2592 1786 724 82 
68.9% 27.9%, 32% 

Cc 538 3003 1700 1153 150 
56.6% 38.4% 5.0% 

D 817 






































of 


lem 
igs, 
this 


of 


ae 
ing 
nes 
day 
rad 


by 


ble 
an 


oN MON Me MX Y | 











MATERIAL CONSERVATION 


BY METAL DEPOSITION 


by ARTHUR TURNER 
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Manufacturing Manager 
METCO, Limited 


HERE are many processes used in industry which 
fall under the heading to this Paper; whilst some 
mention is made of several of these processes, this 
Paper is confined in the main to flame spraying. 
The best known methods of conservation by metal 
deposition include : 
Painting 
Hot dipping 
Electroplating 
Electroless plating 
Vapour plating 
Thermochemical diffusion 
Welding 
Flame spraying 


painting 

This is still the most used method of combating 
atmospheric corrosion of iron. It is included in this 
Paper because such metals as stainless steel, metallic 
lead, zinc and aluminium are used as the major 
constituents, which have electrical contact through 
the vehicle to the base. 
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hot dipping welding 


For many centuries, tinning has been used to 
protect copper and iron and is probably one of the 
oldest hot dip processes used. Iron in sheet form can 
be protected from atmospheric corrosion using zinc 
applied by hot dip galvanising. Terne plating is 
still used (dipping iron into molten lead/tin). 

Hot dip aluminising is used to protect ferrous 
metals against sulphur gas and where applicable, for 
atmospheric protection. The high temperature of the 
baths is a limiting factor both for cost reasons and 
because of distortion of the work through heat. 


electroplating 

This process is used for surface protection and for 
wear resistant coatings chiefly of chrome and nickel. 
The latter are very good, but the process is limited 
to some extent by the relatively long build up time. 


vapour plating 

A variety of metals and metallic carbides can be 
deposited quickly and at low cost to any desired 
thickness by thermal decomposition of carbonyls. 
Although the process has been known for many years, 
it has not made a great impact on the market, 
probably due to technical difficulties. 


electroless plating 

This process is based upon the reducing power 
of nickel hypophosphites, and was _ discovered 
accidentally by Brenner and Riddell in 1944. Dense 
coatings can be achieved on relatively large objects 
such as the interiors of tank wagons. 


thermochemical diffusion treatments 

The best known branch of this process is chromis- 
ing, which depends on the decomposition of halide 
compounds in contact with iron at relatively high 
temperatures. 
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Decomposition of metal, whether by oxy/fuel gas 
or electric arc, is too well known to be other than 
mentioned. Recent advances include submerged arc 
and continuous feeding of the welding medium. 


flame spraying 

Metal was first sprayed in molten form by Schoop 
in the year 1910. The use of metal in powder form 
seemed to give best results, but because of the limited 
facilities available at that time for producing graded 
metal powder in bulk, it was decided that wire was 
the best medium. 

By far the greater part of metal spraying in the 
past 50 years has been carried out with wire and the 
process has become equally well-known as “ metallis- 
ing”. Developments over the past 10 years have 
rendered this title obsolete. A better term today is 
“ flame spraying”. The several processes covered by 
this generic term “flame spraying” form the basis 
of this Paper. 

Fig. 1 indicates the general breakdown of work 
falling under the heading of flame spraying. For the 
sake of clarity, no attempt has been made to illustrate 
the overlapping that occurs between processes—for 
example, under the heading of machine element 
work in both the wire and powder processes, the 
main usages are listed as “ Production, Salvage and 
Maintenance work”. However, much work is being 
done on a line production basis for corrosion 
resistance and also hard facing and ceramic spraying. 


the wire process 

Flame spraying has come to be accepted as a 
valuable production process, and is now included over 
a wide field of production engineering. Because of 
this and also because of the ever increasing com- 
plexity of present day production processes, together 
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with the need for more and more automation, the 
efforts of flame spraying equipment manufacturers 
have been directed mainly toward providing equip- 
ment which can be fitted to and/or electrically 
coupled with, other automatic or semi-automatic 
equipment. 

Continuous production applications are to be 
found in both the building-up and anti-corrosion 
fields. For example, automobile components are 
being produced with metallised wearing faces, and 
various products are zinc or aluminium sprayed 
during production. An instance of the latter is 
cylindrical metal canisters metal-sprayed prior to 
painting at the rate of 90 per hour. The surface 
area to be sprayed on each canister is 9.5 sq. ft., 
and the coating thickness required is a uniform 
.003 in. The labour force available for this rate of 
production was two men. Hitherto, this same work 
was being performed by hand-operated metal 
spraying guns at the rate of about 75 per hour using 
five men, with the danger that the uniformity of the 
coating tended to fall off with operator fatigue. This 
is typical of many improvements in production which 
have been effected by the introduction of automatic 
flame spraying (see Fig. 2). 

It seems that many of these corrosion resistant 
continuous production applications present a common 
problem. The component to be sprayed is seldom a 
“precision made” piece and therefore difficult to 
handle automatically. Moreover, it is usually desired 
to spray all the outside surface so that no part remains 
for “ holding”. Special purpose handling equipment 
has been developed, but it is seldom that two appli- 
cations can use exactly the same handling device, 
although the basic principle remains the same. 

Generally, with cylindrical components, — the 
engineer has three methods of handling : 


(a) by rotating the components and traversing the 
flame spray equipment along the component; 


(b) rotating and traversing the component with the 


Fig. 2. Automatic flame spraying of metal canisters 


flame spray equipment remaining in a fixed 
position ; or 

(c) combining (a) and (b), usually by rotating and 
traversing the component and pivoting the flame 
spray equipment as required to cover corners 
and recesses, etc. 


All such handling equipment must be constructed 
to withstand the hazard of metal dust and must be 
of rugged construction. Dust-proof motors and switch 
gear are essential. A convenient medium for actuating 
the movements of the spray gun is hydro-pneumatics ; 
this combines the simplicity of triggering pneumatic 
valves with the smoothness in operation of hydraulic 
movement. Where simple mechanical devices can be 
employed, however, they have certain advantages for 
use in what is generally a somewhat dusty 
atmosphere. 





Fig. 3. Set-up for electronic control of two flame 
spraying machines 
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Flame spray guns using wire are now available, 
which can be operated by remote control or be inter- 
locked with other process stations of a continuous 
production set up. 

An Electronic Control Unit makes fully automatic 
metallising possible. The spray gun can be started and 
stopped automatically. The wire feed can be stopped 
at predetermined periods; at the same time gases 
can be conserved by automatically reducing gas flows 
during “idle” periods. A monitor can be incor- 
porated to shut down the system in the event of 
failure of any of the supply systems or flame cut-out. 
By this system, any number of spray guns can be 
operated. A master contro] is used to signal the 
operational requirements to various modules of the 
gun control units. Fig. 3 illustrates a simple set-up for 
electronically controlling two flame spraying machines 
used for facing jet engine seal rings with aluminium. 
Fig. 4 shows a close-up of the operating panel. 

The spray gun used with such control equipment 
can be either wire or powder (the use of powder guns 








is discussed later). The wire gun employed has an 
electronically controlled wire feed which utilises a 
compound D.C. motor controlled by feed-back to a 
thyraton valve. The motor can then be controlled to 
give constant speed within 5 r.p.m. over a range from 
0- 6,000 r.p.m. irrespective of any torque variation 
within the maximum loading of the motor. This 
tolerance of 5 r.p.m. is at its maximum in the higher 
speed ranges. 

In addition to the continuous production unit 
mentioned above, the metallising machine is also used 
as a separate unit for batch production as shown in 
Fig. 5. 

It is evident from this that very close control can 
be maintained over deposition rates and the coating 
structure remains constant at all times, a factor of 
increasing importance with present day _ trends 
towards coatings of uniform structure and precise 
thickness. 

In the field of metal spraying machinery compo- 
nents much effort has been directed towards extending 


Fig. 4. Close-up of the operating panel 


shown in Fig. 3 
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the range of sprayable materials. In_ particular, 
materials have been developed which have the same 
or better wear characteristics, but which have much 
lower shrink rate, thus reducing the danger of 
cracking when applying thick coatings. 

Some examples of materials marketed in recent 
years are : 


1. An austenitic type low-shrink stainless steel 
having a type analysis Ni 5.00, Carbon 0.15, 
Mang. 8.50, Si. 1.00, Phos. 0.06, Chrome 18.00, 
Fe. balance. It is excellent for use where shrink 
is a problem and where thick coatings are 
desired on large diameters. 


2. A low carbon precipitation hardening steel, 
which is machineable using carbide tools. It has 
a type analysis of Ni. 4.00, Carbon 0.04, Mang. 
2.00, Phos. 0.03, Chrome 1.50, Fe. balance. 
The work-hardening characteristics of this 
material make it particularly attractive for work 
which will be subjected to heavy wear. 


3. An essentially pure molybdenum wire which 
has two main uses : 
(a) as a hard facing material; and 
(b) as a bonding medium for other materials. 


mis-machined parts 

Considerable savings are being effected by flame 
spraying in the reclamation of mis-machined parts. 

The motor industry is particularly active in this 
field. Parts which are in error by a few thousandths 
of an inch are reclaimed by a thin coating of 
molybdenum alloy and fed back into the sequence 
of operations. 

Modern production rates are such that considerable 
numbers of components can be produced which may 
be outside of specification before the fault is picked 
up by the operator or inspector. The larger and 
more costly the component, the greater the saving; 
similarly, the further advanced the component in the 
sequence of operations, the greater the need for 
salvage consideration. 


surface preparation 

It is important that with all the improved equip- 
ment available today for better and faster flame 
spraying, the user should not lose sight of the 
importance of surface preparation. 

No equipment developed in recent years for flame 
spraying has in any way reduced the need for careful 
surface preparation prior to spraying. 

Grit blasting is the only preparation used in 
cathodic protection work, In recent years moly- 
bdenum spraying as a bonding coat has become the 
commonest method of preparing workpieces for 
building-up. This patented process is licensed under 
British Patent 692185, and the material can be 
sprayed directly on to smooth steel and a great many 
other metals, which have been rendered absolutely 
clean. It welds at the interface, although to an insigni- 
ficant depth, and provides a coating to which other 
sprayed materials will key themselves. With this wire, 
the need for cleanliness in preparing the base metal 
is even greater. 





Fig. 5. Use of metallising machine as a separate unit for 
batch production 


the powder process 

Broadly, the powder process can be divided into 
four fields of activity. Corrosion resistance, building- 
up, hard facing and plastic spraying. As far as 
protective coatings are concerned, the powder process 





Fig. 6. Flame spray gun for use in the powder process for 
hard-facing 
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Fig. 7. Selection of parts hard-faced with self-fluxing 
alloys 


has much the same scope as the wire process, but for 
building-up using steels it has been found more 
convenient to handle the spraying media in wire form 
rather than powder. 

Hard-facing using material in powder form has 
taken a tremendous step forward in recent years. 
Many compounds have been developed which can be 
sprayed and alloyed to a wide range of base materials, 
including compounds of tungsten carbide. A flame 
spray gun is illustrated in Fig. 6. 

There are three basic types of coating materials 
under this heading, as follows : 


1. Self-fluxing alloys. 

2. Oxidisation-resistant metals and alloys generally 
used in the “as sprayed ”’ state. 

3. Ceramics. 


alloys for fused coatings 

Basically, these are chrome nickel alloys to which 
boron and silicon have been added. These additions 
prevent oxidation of the chrome nickel base, and 
also form a boro-silicate “glass”, which retards 
oxidation. The boron is a hardener for nickel and 
generally serves to depress the melting temperature of 
the base alloy. As would be expected, the amount of 
boron and silicon must be controlled very carefully, 
since minor variations have a considerable effect on 
the physical properties of the alloy. 
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Early self-fluxing alloys were characterised by a 
sharp transition from solid to liquid. This made 
fusing difficult without sagging, particularly with 
thick coatings. Recent developments have resulted in 
alloys with a wide plastic range, thus allowing 
coatings of 0.100 in. thickness without risk of sagging. 

Deposits on martensitic steels require furnace treat- 
ment after fusing to reduce the risk of cracking. This 
is of particular importance when large diameters are 
processed. 

The hardness of the various alloys available range 
between RC.30 and RC.65. The wear resistant 
properties far exceed steel of equivalent hardness, 
sometimes by as much as 20: 1. 

Fig. 7 shows a selection of parts hard-faced with 
self-fluxing alloys. 

Within the range of self-fluxing materials are those 
made up of tungsten carbide blended with a fluxing 
alloy. The materials are carefully balanced composi- 
tions of tungsten carbide grains and self-fluxing alloy 
powders, the combination being chosen to suit the 
conditions of service. 

When the composition is applied with the flame 
spray gun, the tungsten carbide grains are heat 
softened by the flame, but do not flatten on impact as 
ordinary metals do. Thus when applied, the high 
concentration of non-fluid carbide results in a porous 
coat. The deposit is then covered by an overlay of 
conventional self-fluxing alloy, and the whole com- 
posite coating is fuséd. The self-fluxing alloy sinks 
into the carbide layer, filling the voids, and in addition 
it prevents oxidation of the carbides during fusing. 

Fig. 8 shows a photomicrograph of a flame sprayed 
coating of tungsten carbide. The carbide grains are 
evenly spaced and an excellent alloying between the 
base metal and the matrix is evident. The specimen 
shown is a section of a steel plug gauge flame sprayed 
with tungsten carbide to provide a hard, wear- 
resistant surface. 

The reconditioning of gauges in this manner is now 
well established. Considerable savings are achieved 
by the process and the work is being performed on a 
production basis. The finish grinding of the tungsten 


Fig. 8. Photomicrograph of a sprayed 
coating of tungsten carbide 





carbide coating does not require any special equip- 
ment or technique; both the matrix and the tungsten 
can be finished to a high degree with standard 
diamond-impregnated wheels. 


oxidisation resistant alloys 

This term has been used to describe several alloys 
which resist oxidation at high temperatures 
sufficiently to be used with the flame spray process. 
Among the selection of alloys available are nickel- 
chrome stainless steels, chrome-steels (which have a 
very low shrink rate) and nickel-chrome alloys (which 
can be used as heat-resistant coatings). These last, 
when applied to carbon or low alloy steels in thick- 
nesses of about .005 in., will retard or prevent scaling 
at temperatures up to 900°C. 


ceramics 

The deposition of high melting-point refractory 
coatings by the powder process is a relatively new 
field. Present day equipment makes it possible to 
spray ceramics at rates and deposit efficiencies which 
are economically acceptable. Such coatings can be 
applied for a variety of uses. Zirconia, for example, 
provides an excellent thermal barrier, the thermal 
conductivity being one-third that of alumina and its 
density about 4.25 gm./cc. In relation to the thermal 
conductivity of mild steel, alumina and zirconia have 
respectively 16 and 80 times the resistance. 

Considerable variations in the structure of ceramic 
coatings can be achieved by altering the spraying 
technique. The terms “hard” and “soft” coatings 
are used to differentiate between coatings generally 
applied as thermal barriers (soft coatings) and 
coatings used for wear resistance (hard coatings). 
These terms “hard” and “soft” refer to particle 
adhesion in the coating and not, of course, to particle 
hardness. 

“Hard” coatings of alumina: are now used as a 
bearing surface for pump shafts and plungers. This 
material is of particular value for applications 
involving highly corrosive environments and there- 
fore effectively combines reclamation with corrosion 
resistance. Such coatings are usually sealed with 
organic sealers and either air dried or baked. Under 
acidic conditions, phenolics are used as the sealer 
and in caustic environments, furanes are more 
effective. 

For high-temperature resistant coatings, sealing is 
difficult, but if the coating is used below the fusing 
point of the silica, then hydrolised tetra-ethyl ortho- 
silicate can be useful as a sealer. 

Ceramic spraying is now being used extensively for 
dieletric coatings. There are some production set- 
ups where insulators, etc., are sprayed continuously 
using alumina as the media. 

In all ceramic applications preparation of the 
surface before spraying is of prime importance. Grit 
blasting with fresh sharp material provides a 
satisfactory preparation for most applications but 
undercoats of molybdenum wire can be used to bond 
ceramic coatings to base materials which are too 
hard to permit adequate blasting, subject to the part 
not exceeding 350°C in service. 


plastic spraying 

e application of plastic coatings by flame 
spraying has been experimented with in recent years, 
nylon and shellac being among the materials sprayed. 
The raw materials are in the form of dry powders and 
are fed at a uniform rate by an air-stream of low 
velocity into a suitable flame where it is melted and 
then projected at high speed on to the work. 


the plasma process 

The most recent development in the field of flame 
spraying is the use of a plasma flame for heating 
material to be sprayed. 

The term “plasma” in its true sense refers to 
broken down matter where all electrons have been 
stripped from the atomic nucleus. This condition 
cannot, as yet, be produced in manageable tools and 
occurs only in thermonuclear reactions. When 
referred to in connection with present flame spray 
equipment, plasma means a partially ionised and 
dissociated gas, produced continuously under con- 
trolled conditions by an electric arc. 

In the simplest terms, heat is generated when atoms 
and molecules re-combine after dissociation in the 
electric arc. In the case of diatomic gases, this 
dissociation is complete at 6,200°C. The stabilisation 
away from the immediate energy source results in 
flame temperatures up to 16,000°C, although normal 
operations rarely require more than 5,000°C - 
8,000°C. 

With one type of plasma flame spray gun, the 
material to be sprayed is injected by a carrier gas 
into the side of the resultant flame and not into the 
arc. 

The original purpose of developing plasma equip- 
ment for flame spraying was to enable materials with 
melting points above the limits of oxy-acetylene 
flames to be deposited. 

Coatings are produced with better bond charac- 
teristics and of greater density. Although the value 
of this method is readily apparent when considering 
materials with a melting range at the limit or above 
the temperature range of the oxy-acetylene flame, it 
is controllable so that even low melting point 
materials, such as zinc, may be deposited by plasma, 
where special attributes of the coatings are required. 

Materials such as tungsten, 1efractory oxides and 
carbides can be melted in the plasma flame. 

Some of the materials which have been successfully 
sprayed are shown in Table |. 

A plasma coating of tungsten is bright, ductile and 
dense. Molybdenum, when sprayed, has a fine 
smooth surface and very high bond-strength, even 
when applied to polished steel. 

As with conventional flame spray coatings, those 
produced by plasma flame can be varied in texture 
by adjustments to the size and rate of feed of the 
powder and/or by changing the composition of the 
plasma gas. 

At the present time, there are three different 
methods whereby a constricted arc may operate : 

(a) liquid vortex stabilised ; 

(b) gas vortex stabilised ; 

(c) gas sheath stabilised. 














TABLE 1 




















Material Melting Point °C 
Alumina HH keg nef =~ 2040 
Beryllium Oxide... abe sop 2500 
Chromium ... ook a soe 1900 
Cobalt “ak er se ann 1490 
Niobium Carbide ... = i 3500 
Stainless Steel ses dis és 1500 
Tantalum Carbide ... oe ese 4150 
Thorium Oxide... on ~— 2800 
Tungsten... oe kes vie 3350 
Molybdenum kas ve dag 2650 
Tungsten Carbide ... ns _ 2850 
Zirconia bee sat ~~ cee 2555 
Zirconium Carbide _ — 2950 
liquid vortex stabilised 


The arc is maintained in a water vortex with a 
hollow core. The period of operation is short and 
contamination of the coatings occurs because 
electrodes are consumable. However, higher plasma 
energies are possible. 


gas vortex stabilised 

The arc is maintained within a gas stream using 
the nozzle as the cathode. The chief advantage is in 
the fact that the gas has a long period of residence 
in the arc. This is offset by the disadvantage that high 
voltages are difficult to maintain; also, a_ high 
temperature is developed at the anode. 


gas sheath stabilised 

A rod type cathode and a hollow anode (the nozzle) 
are used and in operation a cool gas sheath separates 
the arc in the initial stages from the nozzle wall. As 
the distance from the cathode is increased, the gas 
close to the wall is heated until the arc is no longer 





Fig. 9. Plasma flame gun in operation 


in a central position, but is diffused on a large area 


of the nozzle wall. 

This system is suitable for continuous operation 
without difficulty and is the system used with the 
plasma spray gun, already mentioned, and shown in 
Fig. 9. 

The complete equipment necessary for this method 
of flame spraying includes : 


1. a D.C. power source; 

. the gas. supply to form the plasma; 

. a source of coolant for the gun; 

. metering apparatus for materials; 

. control equipment to regulate all the above; 
6. the plasma flame gun. 
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In operation, the arc is struck from a_ tungsten 
electrode to the inlet of the nozzle (see Fig. 10). Once 
started, it is maintained by a low voltage, high 
amperage current. The plasma is then formed and 
burns as a steady flame. The material to be sprayed 
is carried into the flame by a suitable carrier gas, to 
be projected at high velocity on to the work-piece. 

Present day knowledge of the art of spraying 
materials from a plasma gun is limited. Manufac- 
turers of the equipment, in co-operation with industry, 
are now undertaking extensive research into possible 
further usage outside the several applications which 
prompted its development. 

Currently, plasma sprayed coatings are superseding 
conventional powder deposition in all branches of 
rocketry, where such parts as venturies, nose cones, 
etc., demand a thermal barrier against high 
temperatures and/or protection against severe 
abrasion. 


conclusion 

Because the demands of present and _ future 
developments in the manufacturing and chemical 
field, are steadily becoming more exacting, engineers 
must progress in all fields of conservation. Flame 
spraying already makes a large contribution but there 











e area COOLANT JACKET 






























: ELECTRICAL SPRAYING MATERIAL 
pte ADJUSTMENT & CARRIER GAS INLET 
th the - > 
wn in iat: : : > / NOZZLE 
iethod Fig. 10. Diagrammatic representation of =S> 

plasma flame gun 
7 ELECTRODE 
ELECTRICAL CONECTIONS 
Ve; & COOLING WATER INLET PLASMA GAS 
INLET 

ngsten 

Once . . . . . . . 
high remains a tremendous untapped potential usage. It materials within their field, it will have achieved its 
1 and would seem that the rare condition exists in flame purpose. 
rayed spraying whereby the equipment available is ahead acknowledgments 
jas, to of the process on which it will ultimately be used. The author wishes to thank the Directors and Staff 
ece. If this Paper has drawn the attention of any of METCO Ltd. for the assistance and permission to 
— production engineers to means of conserving prepare this Paper. 
1ufac- 
ustry, 
yssible 
which 
eding 
ies of 
cones, 

high 
severe 
‘uture 
mical 

ineers SYMPOSIUM ON 
‘lame 

there “ACCURACY OF INDUSTRIAL DIMENSIONAL MEASUREMENTS OF LENGTH 


AND DIAMETER” 


In association with The Institutions of Production, Electrical, and Mechanical 
Engineers, the National Physical Laboratory is organising a Symposium on 
“ Accuracy of Industrial Dimensional Measurements of Length and Diameter” to 
be held at Teddington on 17th- 18th April, 1962. 


Approximately 1] Papers will be presented, the purpose of which will be 
to stress the basic principles to be observed when making accurate measurements 
of length and diameter, and to suggest how existing techniques and measuring 
apparatus may best be applied in accordance with these principles. 


Fuller details with synopses of the Papers will be published later. 
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MATERIAL CONSERVATION IN 


High Duty Alloys Ltd. 
(Casting Division) 


= casting process is nearly as old as man 
himself, and probably was used initially to fashion 
metallic articles more easily than the laborious 
method of beating to shape. Later, with crude moulds 
and elementary melting equipment, the process was 
exploited to make a likeness of an existing article, 
to reproduce from a handworked “ master” copies of 
the original. Thus the principle of conservation early 
became established as a feature of the casting pro- 
cess, though, in this case, of labour rather than 
material. 

During the ages, the casting of metals evolved as 
an art rather than an industry, the accent being on 
perfection of shape and accuracy of detail. In this 
climate, the application of casting to utilitarian needs 
was slow to develop, and not until the industrial 
revolution did the impetus for engineering exploita- 
tion arise. The rapid growth of the engineering 
industry at this time promoted parallel progress in 
the casting of metals, and perhaps for the first time 
the foundryman had to take account of economic 
factors. Metal was his most expensive item, and its 
conservation a most vital necessity. This has been 
a constant factor within the closed circuit of the 
foundry, and it was not until very recent times that 
the possibility of employing the casting method to 
achieve metal economy in engineering fields has been 
appreciated. 
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In the casting process, material conservation can 
be pursued in a number of ways, but as this Paper 
is concerned with the production of “castings” as 
distinct from cast material for the making of wrought 
products, consideration will be confined to this field. 
Moreover, as the author’s experience of making 
castings is almost entirely limited to the founding 
of aluminium alloys, the practices and examples 
described will reflect this industry, though many will 
be applicable to other metals, often without 
modification. 

To avoid confusion, the methods of achieving 
material conservation will be considered under the 
following headings : 


(a) Shapes difficult to obtain other than as 
castings. 

(b) Shapes requiring minimum machining before 
assembly. 

(c) Shapes made with minimum loss in fettling. 


(a) shapes difficult to obtain other than as castings 
It might be said that this heading covers the whole 
area of the foundry industry’s contribution to 
engineering, and indeed, a great many examples of 
common products can be cited in support. It might 
also be argued that such castings are made primarily 
to conserve machine time, but in this contention the 
metal loss in swarf has been forgotten. An example 
of such a casting, made entirely in sand, is shown in 
Fig. 1, a typical aero-engine head. Such a com- 
ponent could be made by machining from the solid, 
and indeed a head for a similar duty was made in 
large quantities during the last War by machining 
from a solid stamping. The fact that the designer 
has taken advantage of the casting method to obtain 
features only possible in this way, in no way detracts 
from the material saving simultaneously achieved. 
Material saving is cost saving, not only in the 
amount that initially has to be paid for to produce 
a given shape, but in the time and swarf loss that 
would otherwise arise by machining it. The gravity 
die—or permanent mould method—and pressure die 


Fig. 2. Torque converter casting Fig. 3. Impeller casting 





Fig. 1. Cylinder head casting 


processes have been extensively exploited to achieve 
reductions in machining time and swarf loss. In 
respect of these savings, the choice between these two 
processes is largely dependent on the quantity of 
castings required, coupled with certain technical 
features. 

The torque converter casting illustrated in Fig. 2 
is an example of a part for which the gravity die 
casting process is particularly suitable. This complex 
shape, providing a high order of dimensional 
reproducibility coupled with good mechanical pro- 
perties, clearly illustrates the material saving realised. 
The casting requires minimum internal machining. 
An example of another type is shown in Fig. 3, an 
impeller casting. This component could be cast 
equally satisfactorily in respect of its shape by either 
the gravity or pressure process. The engineering 
requirements, however, exclude the latter, as in pres- 
sure castings the requisite soundness and mechanical 
properties could not be achieved. In this case the 





Fig. 4. Rolls-Royce transmission casting 
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Fig. 5. Large cylinder block 


vanes are Cast to finished dimensions and a skimming 
operation only is necessary on the top and bottom 
circular faces. Like the component illustrated in 
Fig. 2, the material saving obtained by casting this 
component is obvious. 

The automobile automatic transmission systems 
have provided a challenge to the die casting engineer 
to produce components of intricate design and 
accurate dimensions. Such components may _ be 
produced either by the gravity or pressure die casting 
processes, provided the design does not demand too 
complex a core system. The example provided in 
Fig. 4 of an intricate transmission valve body illus- 
trates the complex shapes obtainable in a pressure 
die, and clearly shows the saving in material achieved 
by the multiple cores and segmented die. The fluid 
channels in the body are not machined for use, but 
the bores are drilled and honed to accept spool 
valves ,and the assembly holes are drilled parallel 
or tapped. The engineering of automatic transmis- 
sions would not be economically possible without 
the contribution of the. casting process, of which 
material saving is a major element. 

It would be an omission from this section if no 
mention is made of a type of casting familiar to 
everybody—the internal combustion engine cylinder 
block (Fig. 5). This type of casting is generally made 
in sand, and although the external form may often 
be obtained in dies, the internal shape is almost 
always obtained by a complex system of sand cores. 
It is generally understood that such components are 
made as castings, because only by this method can 
they be produced. This is true, but the material 
saving obtained by the skill of the foundryman in 
being able to make and accurately locate the com- 
plex system of cores should not be overlooked. The 
example illustrated provides only a_ superficial 
indication of what is regularly done, since the 
internal shapes cannot readily be shown in a photo- 
graph. 

In summarising this section, it could be stated 
that the types of casting embraced by it are not 
basically designed to save material within the 
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required contours, but this is incidentally achieved 
both in the casting process itself and in the saving 
in machine swarf. Moreover, whenever the foundry- 
man can find a means of introducing an additional 
core, as he continually seeks to do to facilitate the 
casting process, he is simultaneously making a 
significant contribution to material conservation, 


(b) shapes requiring minimum machining before 
assembly 

The principal réle of the foundry in modern 
industry is to supply parts, for machining and 
assembly, to the engineering production lines. Sand 
castings, and, to a lesser extent, gravity castings, 
usually require considerable machining before the 
parts can be assembled. The need for machining 
arises from a variety of technical limitations in the 
two methods, but mainly from the minimum sections 
that can be cast and the restrictions in dimensional 
accuracy inherent in the use of sand moulds and 
cores. In gravity casting the situation can be 
considerably improved when it is possible to use 
permanent mould parts made in cast iron or steel, 
that is when the shape is self-moulding, but even 
then the thickness of metal it is possible to cast often 
exceeds the necessary sections by a considerable 
margin. Nevertheless, at the present time gravity 
castings are the most widely used products of the 
aluminium foundry industry, but engineers are now 
beginning to appreciate the material and time 
savings possible by using pressure die castings. In 
consequence, the output of these products is rapidly 
increasing and will shortly exceed that of the gravity 
foundries. 

In the pressure die casting method, the die is made 
of steel, often as an assembly of segments which 
have been designed for easy machinability. Cores 
can be provided in a number of directions and are 
always permanent, being made in the same steel as 
the die. The cores may be fixed or moving and in 
both cases are made for easy replacement, thus 
taking-account of wear and accidental breakage. 

For production the die is mounted on a hydraulic 
machine which provides services for closing and 
opening of the dies, for ejection of the casting, and 
for actuating the cores. The metal is injected into 
the die by a hydraulically actuated plunger exerting 
high pressure to force it into the shape of the die 
cavity. This permits thinner sections to be cast. than 
in the gravity process, and also allows multiple cores 
to be used. 

In case an impression is being given that pressfire 
casting is without problems, some of the limitations 
should be noted. In the first place, components must 
be designed from the outset for this method. It will 
be appreciated that, except in special limited circum- 
stances, undercut features cannot be cast, and all 
shapes must be self-moulding. Further, cored holes 
and passages must lie on or at right angles to the 
die parting face, although angular cores can be used 
in exceptional cases of otherwise very simple design. 
As the dies for pressure casting are clearly very 
costly, the process is only economic when large 
quantities are required, preferably in continuous 
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production on the machine. Constant changing of 
dies leads to dimensional and quality problems, 
which can be sufficiently severe to offset the 
advantages of the process. 

In the case of pressure castings in aluminium 
alloys, there is a further limitation in respect of the 
materials that can be used. Not all alloys are suit- 
able for pressure casting and the commonly used 
alloys are generally of relatively low strength. 
Nevertheless, by proper design in consultation with 
the die casting engineer, it is possible to employ 
thin-walled castings in which the necessary rigidity 
has been provided by cast-in ribs and_ similar 
features. Indeed, in the pressure process excessive 
thickness should be avoided and the provision of 
stiffening ribs is usually of assistance in making the 
castings. 

As it is generally possible to take account of all 
these limitations at the design stage and so provide 
pressure castings suitable for a wide range of appli- 
cations, a noteworthy advance in the direction of 
material conservation can be made. Many designers 
have already taken advantage of these benefits, 
particularly in the light engineering field, and 
currently automotive engineers are widening their 
interests to include such components as gear box 
casings and cylinder blocks. 

Pressure casting is a mass production process, 
permitting high speed manufacture of castings having 
a high order of dimensional reproducibility. The 
fitting for a domestic mixer illustrated in Fig. 6 is 
made at a rate between 8 and 12 per minute, and 
needs only to be polished and machined at the boss 
to become the finished article. 

Components of this type, however, do not fully 
demonstrate the potentialities of the process. In the 
manufacture of typewriter parts and fittings for the 
new G.P.O. pre-payment telephone unit, pressure 
die casting has been fully exploited. The typewriter 
frame illustrated in Fig. 7 is constructed of three 
aluminium alloy castings, shown separately in Fig. 8. 
Three-dimensional matching of the components 


Fig. 7. Typewriter frame assembly 





Fig. 6. Fitting for a domestic mixer 


is specified by the design engineer and is achieved 
in quantity production. When the complexity of the 
main frame casting is taken into account, together 
with the fact that the front frame casting is produced 
to a general thickness of 0.07 in., it will be seen that 
material conservation has reached an advanced stage. 

The G.P.O. pre-payment telephone unit illustrated 
in Fig. 9 provides an example of a slightly different 
aspect of material saving by pressure die casting. The 
unit is constructed from four principal castings shown 
in Fig. 10. The extent of coring is clearly evident 
but the illustrations do not show that these castings 
are produced to standards of dimensional accuracy 
suitable for commercial assembly. Although certain 
machining operations are required for special 
reasons, the extent to which this has been reduced 
is significant. 

An example of considerable interest, from the 
automotive field, is shown in Fig. 11. The large 
gasket face on this timing cover is not machined, 
but is cast to a sufficient order of flatness and surface 
finish for reliable sealing. The holes for the fixing 





Fig. 8. Typewriter frame parts 
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Fig. 9. Telephone unit assembly 


studs are also cored and the only machining to be 
done is at the bearing hub. 

In this section an endeavour has been made to 
indicate the progress that has been made in pressure 
die casting towards material conservation. This has 
been achieved so far by reducing casting thicknesses, 
by coring holes and passages that would otherwise 
be machined and by reducing the machining neces- 
sary for assembly. The production of castings much 
closer to the finished article has also been commented 
upon, as another contribution to material economy. 

The pressure die casting process, however, has 
not yet reached the limit of its development and as 
large users, such as the automotive industry, become 
really interested in this method of making engineer- 
ing parts, impetus for accelerated development is 
created. 


(c) shapes made with minimum loss in fettling 

So far in this Paper, reference has only been made 
to the employment of the casting process to effect 
material conservation in the industry using the 
castings. However, there is considerable scope for 
metal economy within the foundry itself, though the 
rewards for progress are neither so great nor so 
obvious. 

Every casting made is provided with excess metal 
in the form of the runner, riser, or, in the case of 
pressure castings, the sprue. These are necessary to 
convey the molten metal to the shape being cast and 
to provide molten metal to “ feed ” the shrinkage that 
occurs during solidification. Unfortunately, the mass 
of additional metal is often considerable. Since the 
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Fig. 10. Telephone unit parts 


presence of this metal necessarily implies its removal, 
the foundry is involved in fettling, which may include 
several machining operations and consequent 
creation of swarf. It can be argued, with some 
justification, that this metal finds its way back to the 
melting furnace, eventually to appear as a finished 
casting. While this is certainly true, there is always 
a loss of metal on melting, which is multiplied with 
each remelting. Moreover, if the casting could be 
made without runner or riser, metal economy within 
the foundry would be improved by eliminating much 
of the loss in fettling and in remelting. It will be 
shown below that at least two processes have been 
successfully developed to provide a close approxi- 
mation to this requirement, but before doing so it 
might be of interest to examine briefly what may be 
done in the way of material conservation, by careful 
study and die design, in the conventional gravity 
process. 

In Fig. 12, a moderately complex gravity casting 
is shown complete, as it is taken from the die. In this 
component the runner and riser are combined in 
the attachment of ill-defined shape at one end of the 
casting. This represents under 10° of the casting 
weight, a considerable achievement obtained only by 
careful die design, detailed study on the foundry 
floor, and casting equipment tailored for the job. 

In the modern foundry, the term casting equipment 
covers a wide range, extending from a_ simple 
mechanised die, in which only one operation is 
mechanically actuated, to the die casting machine 
of which the example in Fig. 13 is typical. In such 
machines, all operations except pouring are mechani- 
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Fig. 11. Timing case casting 


cally performed. The die may even be tilted to 
facilitate smooth pouring and almost invariably a 
timer is incorporated to control the setting-time. 
Cores are mechanically drawn, the die automatically 
opened and the casting ejected, the die being restored 
automatically to the condition for casting on the 
command of the operator. 

Equipment of this type allows the conditions under 
which a casting is made to be standardised to a 
considerable measure, and so it becomes possible to 
control the feeding and running systems to employ 
the minimum amount of metal for this purpose. 
Where such principles can be applied in quantity 
production sufficient to justify the equipment cost, 
significant metal economy can be achieved. 

It will be seen from the example in Fig. 12 that 
the feeding and running system can be combined in a 
quantity of metal which remains hot enough to 
“feed” the casting. It will also be seen that in pour- 
ing the casting by gravity methods, this feeding metal 
appears at the top of the casting to provide the 
necessary hydrostatic pressure. If the die could now 
be reversed so that the runner is open at the base 
of the die, the pot of molten metal could be made the 
feeder, provided the metal could be made to flow 
upwards and could be caused to solidify progressively 
downwards. Two systems in which these conditions 
have been arranged are finding application, parti- 
cularly in light alloy foundries. These are : 

(a) the low pressure system; 

(b) the Como-Cast system. 


the low pressure system 

In this method of casting production, the molten 
metal is contained in a pot, supplied with a sealing 
cover to which is attached a feed-tube projecting 
deeply into the metal bath and presenting an open 
orifice to the atmosphere. The cover is provided with 
an inlet for conveying compressed air at low pressure 
to the space between the cover and the surface of 
the metal in the pot. The die is assembled on the 
cover with its feed port above the feed-tube orifice 
and is suitably clamped in position, The casting 







Fig. 12. Casting complete with runner/ 
riser system 





Fig. 13. Typical die casting machine 





cycle is commenced by admitting compressed air to 
the enclosed space above the molten metal, which 
forces it up the feed tube into the die under pressure. 
Only a few pounds per square inch are necessary 
to fill the die, which is provided with means of 
ensuring downwards solidification progressively to- 
wards the feed point. By using hydraulic or 
pneumatic cylinders after the fashion of Fig. 13, the 
process may be mechanised and timers may be used 
to control setting time and flow of compressed air 
for filling of the die. 

The castings made by this method exhibit fine 
detail and high quality together with a minimum of 
material to be removed by fettling. The process 
offers an attractive advance in metal economy and 
on this account is receiving considerable attention. 


the Como-Cast system 

In an American proprietary method, the manu- 
facture of castings by the upward filling method has 
been fully mechanised. The dies are contained within 
a machine head provided with ejectors and water 
cooling. Provision is also made for automatic die 
parting and for core actuation. The machine cycles 
automatically, being controlled by a filling timer and 
a solidification timer. The completed casting, which 
is almost cold on ejection, shows only a witness of 
the feed and requires the minimum of fettling. 

The cycle of operations commences with automatic 
closing of the die and actuation of the cores, as the 
casting head swings from the eject position to the 
casting position. For casting, the head is lowered 
‘rapidly until it makes contact with an enclosed pan, 
containing the feed ports correctly located in relation 
to the die. To maintain the necessary close contact, 
the casting head forces the pan downwards into the 
molten metal to a depth sufficient to provide the 
desired hydrostatic head. At this stage, a vacuum 
system comes into operation to contro] the 
rate at which air is removed from _ the 
die and hence the rate of filling. This 
phase is controlled by a timer which, at 
the end of its cycle, initiates the setting timer. The 
latter is adjusted to provide the correct freezing time 
and at the end of this time interval, the machine is 
automatically signalled to swing the casting head 
outwards and eject the castings. During the ejection 
phase, the machine receives the starting impulse and 
the cycle continues to repeat until the stop control 
is operated. 

The Como-Cast system has not yet been fully 
explored and its application to casting manufacture 
is only just beginning. The rapid rate of production 
of which this machine is capable will ensure 
ifs full exploitation but its contribution to 
metal conservation within the foundry will 
probably be of considerable economic importance. 
The machine still has certain limitations, but 
it is likely to become, in the foundry of 
tomorrow, complementary to the pressure die casting 
machine, since the castings produced are of high 
metallurgical quality, although of limited complexity. 

From these descriptions of two important develop- 
ments in the field of permanent mould casting, it will 
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be appreciated that one further virtue is common 
to both systems, namely automatic pouring of the 
casting. In other spheres of casting production, 
notably in pressure casting, automatic pouring pro- 
vides metal economy. Such systems supply a metered, 
minimum quantity to the injection cylinder without 
the spillage inevitable with hand ladle pouring. The 
contribution of metal economy by such machines, 
although not immediately obvious, can be significant, 
so much so that many ingenious devices are com- 
mercially available. The author has no personal 
experience of any of these systems but preparations 
are in hand to investigate two methods. In due 
course, data will be available on the performance 
and economic advantages of automatic pouring. 


summary 

It is hoped that this contribution has shown. that, 
without being particularly conscious of it, the 
foundryman has been making, in every casting pro- 
duced, a contribution to material conservation. 
Moreover, when, primarily in the interests of 
improving quality, he has proposed to the user to 
introduce additional cores or to lighten a given 
casting, a further advance towards this end_ has 
incidentally been made. 

As the need for metal economy, both in the 
finished product and within the foundry, has become 
of vital importance, the foundry industry has 
responded in a variety of ways. The pressure die 
casting process, particularly, has been developed to 
produce castings tailored to their end use, surplus 
material being discarded and strength and rigidity 
being obtained by attention to the design of the 
casting in consultation with the engineering 
technicians. 

In the foundry itself, new processes and machines 
have been designed to reduce metal losses and to 
control metal usage, all of which have a progressive 
influence on the ultimate cost of the product. 
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—s managements have now appreciated the 
advantages to be gained from a more positive 
approach to the control of product quality than has 
usually been practised in the past. The appointment of 
Quality Engineers has become increasingly common. 
Published information on the application of quality 
control has, however, tended to concentrate on statis- 
tical method and to leave the impression that this 
is the beginning and end of the business. 

It is, therefore, not surprising that the effective 
integration of quality management with the other 
functions of management sometimes causes difficulty, 
and that doubt and uncertainty exists as to what the 
Quality Engineer’s job really is and how he should 
be fitted into the organisation. Some have argued 
that quality management has always been, and should 
remain, a perquisite of inspection; others, that it is 
more properly regarded as an aspect or extension of 
the responsibilities of the Production Engineer. Both of 
these views tend to underestimate the extent of the 
revolution which must take place in the thinking of 
all branches and levels of managements before British 
industry can attain a standard in quality management 
which will stand up to international competition. 


the quality concept 

As in most matters of organisation, there is no 
preconceived solution which will suit the requirements 
of all businesses, regardless of their size, human 
resources, and the technical field in which they 
operate. But some of the uncertainty seems to arise 
from failure to distinguish the concept of quality 
control from the functions which have to be per- 
formed in order to achieve its full development. Once 
the distinction has been appreciated, the correct 
organisational solution will usually be much more 
readily apparent. 

Satisfactory quality performance will have been 
achieved when the outgoing product meets the 
requirements of the particular sector of the market 
which it is the policy of the business to supply, at 
minimum economic cost to the producer. 

The requirements of the market will certainly be 
concerned with reliability, serviceability, life, per- 
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formance and price, and perhaps with other factors 
as well. 

The functions which have to be efficiently per- 
formed in order to achieve satisfactory quality 
performance are, firstly, the control of outgoing 
quality, by the detection and elimination (or rectifica- 
tion) of departures from specification arising in course 
of manufacture; and, secondly, the prevention of 
defective quality by the improvement of specifications 
and the means for their execution. 

The first of these functions may provide adequate 
protection of a company’s goodwill and reputation, 
but if practised alone it is an expensive method of 
quality assurance. The criterion of cost, which is 
basic to the concept of integrated quality control, will 
seldom be satisfied unless the preventive function is 
also being efficiently carried out. 


quality control functions: a new look at inspection 

Control of outgoing quality is, of course, the 
traditional business of inspection, and the inspector is 
still the proper man to do this job. But a new look 
at the responsibilities, and more particularly at the 
managerial status, of inspection is much overdue. In 
20 years of indiscriminate pressure of demand upon 
productive resources, unsatisfactory quality has not 
usually earned the penalties which it deserves, and 
inspection has too often come to be regarded as an 
expensive, and expendable, element in overhead costs. 
In this trend, Production Engineers have not been 
altogether free from guilt, since the pursuit of cost 
reduction through improvement to the quantitative 
efficiency of production has not always paid sufficient 
regard to the effect on quality performance. 

The first step towards effective quality management 
is recognition that inspection is a necessary part of 
the manufacturing process and should, therefore, be 
treated as a direct factor in production cost. Reflec- 
tion will show that many of the products of the 
engineering industry are, in actual practice, not even 
marketable without the assurance conveyed by the 
inspector’s test certificate or release note—which is, 
in effect, a necessary component of the complete pro- 
duct. Ships, aircraft, locomotives and rolling stock, 
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boilers, turbines and generators, power transformers 
and switchgear, mining machinery, much chemical 
equipment and civil engineering construction and all 
military equipment fall into this category. The list 
should, and probably will, be lengthened as consumer 
pressure for an assured standard of quality builds up. 
In these circumstances, management would do well to 
ensure that inspection operations are submitted to 
the same criteria of efficiency and productivity as 
they would normally apply to the other operations 
which are conventionally regarded as “productive”. 
Once this has been accepted, it will be apparent 
that, apart from their technical responsibility for 
certifying conformity of the product and assessing the 
possibilities of rectification or concession in any release 
of defective production, Chief Inspectors have 
important managerial responsibilities for ensuring use 
of the most economical methods of effective inspec- 
tion; for seeing that minimum interference and delay 
is imposed to the continuity of manufacturing opera- 
tions; and for making maximum constructive use of 
information obtainable from inspection operations. 


economical inspection methods 

Use of economical methods implies application of 
production engineering principles to the planning and 
tooling of inspection processes, and careful control of 
the deployment of inspection personnel so as to ensure 
the most efficient utilisation of available inspection 
skills. The main object is to secure more effective 
control over component quality in the intermediate 
stages of manufacture, and to intercept and eliminate 
defective production whenever possible at a point of 
origin. Much leeway has to be made up before the 
productivity of inspection has caught up with 
increases in the productivity of manufacturing 
operations. In many industries Inspection face a 
formidable and challenging task in assimilating and 
applying all the highly sophisticated techniques which 
are now available for economical control of product 
quality in manufacture. 


controlling the inspection work load 

The importance of achieving a quick turnover of 
work up to inspection is a subject of which many 
inspection departments are being increasingly re- 
minded by production managements under pressure 
to improve delivery performance. Where there is a 
changing variety of work to be handled, control of 
loading and progress is often more difficult in inspec- 
tion than in production; there is, therefore, all the 
more reason to pay careful attention to its 
organisation. 


using information from inspection 

The information which can be provided by an 
alert and intelligently directed inspectorate is often 
even more valuable to the overall quality performance 
of an undertaking than its immediate contribution of 
outgoing quality. But this will only ensue if require- 
ments for recording inspection action are carefully 
specified after consideration of the constructive 
purposes to which the resultant information can be 
put, and management as a whole is determined to 
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make use of it. Good inspectors will not fail to call 
the attention of production supervision to defective 
work which is the result of careless operation, faulty 
setting or neglect of manufacturing instructions. But 
there is need also to reveal the incidence of defective 
production which is attributable to less ephemeral and 
less readily remediable causes. If the root causes are 
also not readily discernible, there is all the more 
reason to highlight the need for special investigation. 

A formal system of defect analysis at the final 
assembly stage can throw much light on the quality 
performance of the manufacturing stages leading up 
to it and can indicate to production management 
where the capability of operators, plant or processes 
is less than adequate for achieving an acceptable 
quality level. 

In the manufacture of components, production 
supervision is usually conscious of the existence of 
variability but uninformed as to its extent. The 
discriminating use of sampling inspection to measure 
and plot the scatter which actually occurs will often 
reveal a degree of variability which has not been 
appreciated but which, once recognised, can be 
quickly and easily reduced by some simple attention 
to tools, fixtures or operating instructions. 


quality control functions: organised defect 
prevention 

The prevention function requires a_ different 
approach. No conscientious management will fail to 
seek means of remedial action when the need for it 
is brought to their attention, but the need is too 
often left to the chance stimulus of customers’ com- 
plaints or other external factors and the organised 
approach to the improvement of quality performance 
is missing. 


the scope of the job 

The prevention of defective quality requires not 
only the development of measures to avoid faults in 
manufacture, but also the systematic elimination of 
features which may detract from the quality of the 
product for the purposes of the user. Defective quality 
may still exist even when the product has been manu- 
factured correctly to specification. Defect prevention 
is, therefore, concerned not only with defective quality 
which is produced through the inadequacy, or in- 
adequate control of manufacturing processes but 
also with defective quality which may have been 
built into the product by unsuitable design. In some 
cases, moreover, unsuitable design may be _ the 
primary cause of defective quality in manufacture, 
if it makes unreasonable demands upon the capabili- 
ties of plant or operators. 

A thorough understanding will, therefore, need to 
be cultivated of the design conception, of factors 
influencing the choice of materials, of operator and 
plant capability, of the causes and probable extent 
of variability in production, and of the environmental 
factors affecting performance in service and _ utility 
to the customer. It will be necessary to co-ordinate 
and apply all the knowledge which can be obtained 
from current and past experience in design, develop- 
ment, inspection, testing and service and to combine 
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this with an appreciation of the capabilities of the 
manufacturing plant and processes which exist or are 
potentially available. Special investigations may have 
to be planned in order to supplement existing infor- 
mation. Tests may have to be devised in order to 
establish the significance of particular features or to 
prove the worth of proposed innovations. Remedial 
action may have to be sought through improvement in 
the scope and precision of manufacturing specifica- 
tions or in acceptance standards for inspection; 
through development of manufacturing methods; 
and through consideration of design modifications. 

The importance in defect prevention of adequate 
specifications needs special emphasis. Manufacturing 
defects can often be traced to the absence of clear and 
unambiguous instructions. Likewise in inspection the 
lack of objective standards for assessment of accept- 
ability must place undue reliance on individual 
judgment and lead to inconsistencies which, one way 
or the other, will prove expensive. 


the qualities of a quality engineer 

In practice the search for improved quality per- 
formance by these means must inevitably proceed by 
the study of specific problems. These will demand a 
strictly practical approach. At the same time, effective 
results will require concentration of effort, which is 
best achieved if unimpeded by preoccupation with 
the day-to-day decisions of executive management. 
Above all, success will depend upon the right attitude 
of mind. Skill in diagnosis and an objective approach 
to the analysis of data will generally prove more 
valuable than preconceived ideas of the correct 
remedy. The responsibility for generating good or 
bad quality performance is widely distributed among 
the executive branches of management—-notably in 
Design, Development, Production and Inspection. If 
they can be asked the right questions, the right 
answers will often be self-evident to them. The 
important thing, therefore, is to organise that some- 
one is made responsible for asking the questions. 

No one professional discipline or branch of techno- 
logy has a prescriptive right to the particular abilities 
which are required for this purpose. Good quality 
engineers may equally well be found from men who 
have received their previous experience in the drawing 
office, in production engineering, in development, in 
shop management, in inspection, in laboratories, in 
technical sales or in service organisations. 


responsibilities of senior management 

Since responsibility for executive action arising out 
of investigations initiated by Quality Engineers 
seldom falls within the executive authority of the 
Quality Engineer himself, whoever is appointed to 
the job will need and deserve the full support of 
senior management. Here again the attitude of mind 
is all important. Many executives do not take kindly 
to what can be interpreted as the exposure of mis- 
takes or implied criticism of their competence. 
Friction can, of course, be prevented by the manner 
in which recommendations are put forward and 
especially if widespread circulation is avoided until 
the agreed solution can be incorporated. But senior 


management will need to make it clear that improved 
quality performance is a matter of teamwork and that 
it is company policy that quality performance should 
be everybody’s business. Exhortation alone may not 
be sufficient, and direction is likely to be required 
in order to guide activities into profitable channels 
until such tine as co-operation has become a habit, 
and the main lines of strategy have been evolved and 
accepted. 


quality control functions: 
analysis of quality costs 

Purposeful direction requires proper appreciation 
of the pattern of quality costs. This is seldom evident 
from management accounts as they are conven- 
tionally presented, with the result that few manage- 
ments know even what their quality costs are in total, 
much less their composition. For instance, scrap is 
conventionally represented as a “recovery” of raw 
material cost; labour and expense incurred in making 
scrap are seldom separated from labour and expense 
incurred in making good work; and the proportion 
of productive effort which is occupied in the rectifi- 
cation of defects is not usually regarded as information 
of sufficient significance to warrant separate recording. 

There is no fundamental difficulty in producing the 
necessary information on quality costs as a by-product 
of any efficient accounting system. But, here again, it 
is necessary to ask the right questions, and more 
managements should be asking them more often. 


elements in quality cost 

For effective quality management, it is necessary 
to know the level of current expenditure under three 
main headings. These can be defined for convenience 
as control costs, prevention costs and failure costs. 

Control costs will comprise all expenditure incurred 
in the control of outgoing quality, notably the cost 
of inspection and product testing, including the 
appropriate equipment, material and occupancy 
charges. 

Prevention costs should cover any activities which 
are specifically directed towards the prevention of 
defective quality such as quality engineering. experi- 
mental development of inspection methods or testing 
projects associated with the establishment of quality 
standards. Laboratory costs for proving the integrity 
of incoming materials are sometimes included under 
this head, though they are more properly regarded 
as control costs. 

Failure costs should account for all the conse- 
quences of failure to prevent or control defective 
quality, that is to say the cost of scrap and rectification 
in manufacture, the cost of servicing complaints, the 
cost of replacements under warranty and the costs 
of discounted sales of sub-standard products. Scrap 
and rectification costs should, of course, be loaded 
with the overhead costs appropriate to the direct 
labour incorporated, though realisation from scrap 
sales are a legitimate deduction. 

For purposes of budgetary control, these items of 
cost can conveniently be related either to productive 
hours or to the value of output. 

(concluded on page 685) 
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Quarterly Newsletter to the Institution 


N 1960, PERA made a special study of the need 

which exists for a World Register of Production 
Engineering Research to assist research workers and 
production engineers to keep fully informed about 
investigations carried out in research organisations, 
industrial firms, universities and colleges throughout 
the world. The study embraced the scope of such 
a Register, the work involved, the financial and 
material resources and the form in which it should 
be compiled and published. Proposals based on this 
were subsequently presented by Dr. Galloway to the 
General Assembly of The International Institution 
for Production Engineering Research (C.I.R.P.), 
whose members consist of leading production 
engineering research workers in 20 countries. The 
General Assembly unanimously agreed that C.I.R.P. 
should proceed as quickly as possible with the com- 
pilation of the Register and that the extensive work 
of translating, editing, classifying and disseminating 
all information to be incorporated in the Register 
should be entrusted to PERA. C.I.R.P. considered 
that PERA was especially well fitted to undertake the 
project in view of its existing translation facilities 
and its wide network of international communica- 
tions. An application for financial support for this 
work was submitted last year to the Organisation for 
European Economic Co-operation (O.E.E.C.) which 
has recently agreed to finance the project for a period 
of two years. 

The World Register will cover all production 
research carried out in the years 1959 - 1962, and will 
summarise plans for research for the following three 
years. The main subjects to be covered are: 


Automation 

Machine Tools 
Materials Handling 
Finishing Processes 
Metal Forming 


Hydrostatic Slideways for Machine Tools 
Measuring flow and pressure variations in 
one of the hydrostatic pads supporting an 
experimental table. The characteristics of 
compound systems of support and loca- 
tion pads are being investigated in the 
PERA Machine Tool Laboratories to pro- 
vide design data tor the application of 
these pads to machine tool slideways. 
Their very low friction, complete wear 
protection and non stick-slip charac- 
teristics are of particular importance in 
automatic drive systems and for fine 
positioning control. 


Assembly 

Inspection and Measurement 

Metal Cutting 

Machinability and Formability of Materials 


The Register will give as much information as can 
be obtained about establishments carrying out pro- 
grammes of research relevant to production engineer- 
ing, including details of the researches undertaken, 
the staff, workshops, laboratories, special facilities 
and equipment. The survey is also expected to pro- 
vide information on publications, educational services, 
etc. This information will be sought by means of a 
questionnaire which is now being sent to research 
establishments, industrial organisations, universities, 
colleges and trade associations in many parts of the 
world. 

Organisations carrying out any form of production 
engineering research are invited to write to the 
Information Manager, PERA, Melton Mowbray, 
Leics. for a copy of the questionnaire. This will help 
considerably in making the Register a complete inter- 
national record of production engineering research. 


A complete World Register published in various 
languages should reduce the risk of investigations 
being duplicated in different parts of the world. It 
will also ensure that production engineering research 
facilities and investigators are being most effectively 
employed in improving production techniques and 
equipment. Furthermore, by removing language 
barriers, the Register will greatly facilitate continuous 
contact and communication between scientists and 
engineers concerned with production. 
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From: FRANCIS B. WILLMOTT, A.M.I.Prod.E. 


Automation Progress 


Whilst the emphasis today is on automation, it is 
as well to pause to reflect upon the comparative 
approach to the subject. British industry is largely 
influenced by customers’ demand; Soviet by producer 
demand; American by selling demand. 

The overall effect of these differences could be 
that in our country we are likely to have a lower 
volume production than the other two, and that in 
consequence we must avoid going ahead with 
development in automation too rapidly, to avoid run- 
ning into the backwater of stagnation and economic 
bankruptcy. 

Demand is not insatiable, nor is concentration on 
one type of car or vehicle ever likely in these 
enlightened days of revolutionary design. Therefore, 
a change-about in demand for variety may well be 
met by the introduction of new models by private 
enterprise undertakings who seek a breakaway from 
the large combines with their mass-production cars 
—about which there is, unfortunately, increasing 
complaint of quality and finish. 

In this country we have had — although we are 
fast losing —a reputation for high quality and long 
endurance cars, in the days when these were the 
hall-mark of British manufacture. 

Latterly, however, we have fallen behind because 
of insistence on following American standards and 
sales policy, hinged to advanced automation methods 
in the battle for production supremacy. 

That we have succeeded all too well over the past 
two years is shown by a volume beyond the shrewdest 
expectation of our largest car factories. Alas! that 
growth is not being maintained ! 

So now we reach the final analysis of realising the 
necessity for being extremely cautious in the way we 
adopt automation in our own country and for avoid- 
ing overdoing it to the stage of no return, by 
returning to smaller-scale methods. 

We shall do well to reduce overheads and unit 
cost if we are to win through and to pierce the 


Letters to the Editor 


armour of 20th-century competition and the overall 
impact of the Common Market. 


From: E, E. ALFLATT, A.M.I.Prod.E. 


Shortage of Technologists 

I have read with great interest Sir Willis Jackson’s 
Nuffield Paper, published in the September issue of 
The Production Engineer, and have noted the 
various references made therein to industry’s need 
for an increasing supply of trained personnel. This 
point was raised again in the discussion following the 
Paper. 

These and other recently publicised statements 
regarding the shortage of technologists are, I contend, 
belied by the many advertisements to fill industriai 
appointments, which reveal that applicants over 45 
years of age are not required generally; in some cases, 
the age limit is stated as 35 years. 

There are many production engineers over 45 
years of age with more than average mental and 
physical ability and of long experience who, through 
no fault of their own, are available for new employ- 
ment. Such persons having proved themselves in 
previous positions as being abreast of latest methods 
and applications by the success achieved in meeting 
present day industrial competition and demands are, 
therefore, precluded from contributing to the national 
economy. 

The matter of pension schemes has been advanced 
in some cases as a reason for the age limitation, but 
surely the days are past when a person of 45 is to 
be considered too old—or is it that insurance 
companies stil] think this way? 

Whilst continuity and control in administration are 
necessary features of any organisation, to ignore or 
discount experience is to disregard the main point of 
administration. In conclusion, I would mention that 
from enquiries made as to conditions on the 
ontinent, experience is the prime consideration and 
age is no bar. 





“QUALITY MANAGEMENT ” — concluded from page 683 


planning for quality cost reduction 

At an early stage, further analysis or special investi- 
gation will generally prove necessary in order to 
establish in detail the attribution of failure costs, 
which are commonly by far the largest factor in total 
quality costs. Such analysis will not only reveal the 
relative significance of different elements of failure 
cost but should also permit some preliminary con- 
clusions as to which of them are largely unavoidable, 
which are not remediable except at disproportionate 
expense, and which could and should, by the appro- 
priate effort, be greatly reduced. From this point, a 
plan of campaign should emerge. 

Regular periodic analysis of the level, distribution 


and trend of quality costs can do more than anything 
else to bring home to all branches of management an 
appreciation of the importance of maximising quality 
performance, and to develop a constructive attitude 
towards any innovations which may be required to 
achieve this end. 

Over a wide range of engineering activities, it has 
been found that quality costs vary between 5°/, and 
15°/, of the value of output. This means that quality 
costs are usually of the same order of magnitude as 
the profit margin, and sometimes equal to the cost 
of direct labour. The improvement of quality per- 
formance can, therefore, contribute significantly to 
the efficiency and profitability of many businesses. 
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REPORT OF THE 


MEETING OF COUNCIL 


27th July, 1961 


HE first Council Meeting of the 1961 - 1962 

Session was held at the Headquarters of the 
Institution at 10 Chesterfield Street, Mayfair, 
London, W.1, on Thursday, 27th July. The Chair- 
man (Mr. R. H. S. Turner) presided over an 
attendance of 29 members, including Mr. Sen Gupta, 
Chairman of the Calcutta Section; Mr. G. N. Advani, 
until recently Honorary Secretary of the Bangalore 
Section; and Mr. A. Nicholls, Vice-Chairman of the 
newly-formed Montreal Section. 

Also present, by invitation, were: Mr. J. Cherry, 
Chairman of the Luton Section; Mr. J. F. Galyer, 
Honorary Secretary of the Luton Section; and Mr. 
W. E. Simpson, Chairman of the Birmingham 
Graduate Section. 


Investiture of President 

Before proceeding with the business of the Meeting, 
the Chairman called upon Mr. G. Ronald Pryor, 
retiring President, to invest the incoming President, 
Mr. Harold Burke, with the Badge of Office. In doing 
so, Mr. Pryor said that there was no need for him 
to go through Mr. Burke’s wonderful record of 
service to the Institution: indeed, that was largely 
why he had been elected to Presidential Office. 
Today, the Council were much more interested in 
the way he was going to lead them. All who knew 
Mr. Burke were convinced that they could look for- 
ward to a very active time. Mr. Burke had been good 
enough to confide in Mr. Pryor some of his plans for 
the future, which would certainly add to the pros- 
perity and success of the profession and of the 
Institution. Mr. Pryor was sure that all the members 
of the Council would joia him in wishing their new 
President all the health, energy and support necessary 
to carry out his task. 

The President, in reply, said that he wore the 
Badge of Office with great pride and humility. He 
was looking forward to the work to be done and 
would endeavour to follow the wonderful example 
set by a long line of distinguished Presidents, not the 
least of whom was Mr. Pryor, who had set a standard 
that would be hard to emulate. 
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Election of Standing Committees, 1961 - 1962 

On the motion of Mr. A. Betts Brown, seconded 
by Mr. R. S. Clark, the election of officers to serve 
on the Institution’s Standing Committees for the 
ensuing year was approved. (Details were published 
in the September issue of “The Production 
Engineer ”.) 


Election of Section and Region Honorary 
Secretaries and Region Honorary Treasurers 

On the motion of Mr. A. G. Clark, seconded by 
Mr. H. G. Gregory, the election was confirmed. The 
Chairman paid a tribute to the good work done by 
these officers and said that the Institution was greatly 
indebted to them. 


Finance 

The Chairman, referring to the Report of the 
Finance and General Purposes Committee, noted that 
the excess of income over expenditure for the past 
year indicated that the finances of the Institution had 
been carefully and properly handled. The member- 
ship, which had increased by 573 in the year ended 
30th June, 1960, now stood at 12,670, and was 
steadily increasing. 


Future Institution Policy 

It was reported by the Chairman that the Special 
Committee appointed to consider future Institution 
policy had held seven meetings and now presented 
its report and recommendations to the Council. 
Three main points had been considered : 


(a) the publication of research Papers; 

(b) membership; and 

(c) the possibility of admitting technicians to 
membership. 


With regard to (a), the Special Committee had been 
able to make a recommendation which had been 
accepted at the Council Meeting in January, 1961, 
that the Institution should publish a quarterly 
Research Journal, and arrangements were now going 
forward to commence publication in November, 
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1961. Details had already been announced through 
the Journal Supplement. 

With regard to (b) it had taken much longer to 
arrive at conclusions, and as far as (c) was con- 
cerned, the Committee was unable to make any 
recommendation, but a rider had been added that 
if there should be any change in the current situation, 
a further Special Committee should be set up to 
consider this specific item alone. 

The following recommendations regarding member- 
ship were then put before the Council and approved : 


Graduates, That no applicant for membership be 
elected to the grade of Graduate who had reached 
the age of 35 years or over, but that members holding 
the grade of Graduate, who do not qualify for trans- 
fer to a higher grade, may continue as Graduates 
indefinitely. 


Associate Members. That the word “ Thesis” as at 
present used to refer to the academic test of Associate 
Member, be changed to the word “ Treatise ”’. 

That where an applicant for membership is 
unable to find a seconder, he may instead give the 
names of two referees, who should be of professional 
standing and must have known the candidate for not 
less than two years. 


Associates. That the present Article governing the 
election of Associates be amended to read as follows : 

“Candidates for admission to the grade of 
Associate must be persons : 


(a) not under 35 years of age who, although not 
possessing the qualifications for corporate 
membership, have held for a minimum period 
of five years positions of authority involving 
executive responsibility for, or control of, 
Production Engineering functions; 


(b) not under 28 years of age who, although not 
possessing the qualifications for corporate 
membership nevertheless possess qualifications 
of a comparable standard in related professions 
and, in addition, have held for a sufficient 
period positions of authority involving 
managerial responsibility for, or control of, 
functions pertaining to Production Engineering”’. 


In addition, that the existing notes for the 
guidance of the Membership Committee be amended 
as suggested by the Special Committee. 


Schofield Travel Scholarships 

The Council accepted the recommendation of the 
Finance and General Purposes Committee that the 
Terms of Reference for the Schofield Travel Scholar- 
ship be amended so that the award will in future 
take the form of a Bursary, as follows : 

(a) there will be one open award per annum, 
amounting to £500, plus fees (approximately 
£100); 

(b) the candidate must hold a first Degree or 
Diploma in Technology; 

(c) the candidate must give the title and details 
of his proposed studies in Production Engineer- 
ing; 


(d) he should state the University, Department or 
College of Advanced Technology at which he 
proposes to study; 


(e) he must produce evidence that he is 
acceptable to the appropriate University or 
College authority. 


Institution Medal Awards, 1959 - 1960 

The Council approved the Finance and General 
Purposes Committee’s recommendation that the 
Awards be made as follows : 


(a) Medal for best Paper presented to a Region or 
Section by a Member: Mr. K. J. Hume, M.1.Prod.E., 
for his Paper, “Developments in Dimensional 
Accuracy ”, presented to the Leicester Section. (This 
is the second time Mr. Hume has gained this award.) 


(b) Medal for best Paper presented to a Region or 
Section by a Non-Member: Mr. E. P. Ward, for his 
Paper, “National Character Dictates Production 
Methods”, presented to the Western Section. 


(c) J. D. Scaife Medal Award for the best Paper 
published in the Journal (other than Region and 
Section Papers; and Named Papers): Mr. H. 
Grisbrook, for his Paper “Precision Grinding 
Research’, published in the May and June, 1960, 
Journals. 


Aircraft Production Conference, 1962 

It was reported that the Organising Panel had 
held four meetings, and that the programme was now 
almost completed. The Conference will be held in 
April, 1962, at The College of Aeronautics, 
Cranfield. 


Secretary’s Visit to North America and Canada 
The Secretary, Mr. W. F. S. Woodford, presented 
to Council a report on his three-week visit 
at the end of May, 1961. The Chairman 
commented that it was evident that Mr. Woodford 
had done his usual extremely good job of work. (The 
full report appears on pages 690-693 of this Journal.) 


Payroll Tax 

The Chairman reported that following the action 
of Mr. B. H. Dyson, at the last Council Meeting, in 
drawing attention to the possible adverse effect of 
the payroll tax on apprentices, graduate trainees and 
so on, he had written to both the Chancellor of the 
Exchequer and the Ministry of Education expressing 
the Institution’s views on this matter. A reply had 
been received from the Chancellor (see page 696 of 
this Journal) which could be considered quite satis- 
factory from the Institution’s point of view. 


Membership 

The Council approved a number of applications 
for membership and transfer, details of which 
appeared in the September issue of the Journal. 

It was reported by the Membership Committee 
that there had been a heavy demand from training 
officers in industry for the Practical Training Report, 
and a second edition was being printed. 
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Education 

It was reported by the Education Committee that 
in the period under review 11 courses were examined 
for exemption purposes, including the Indian 
Universities of Bihar and Bengal, for which the Com- 
mittee had the pleasure of being addressed by Mr. 
N. N. Sen Gupta, Chairman of the Calcutta Section, 
Chairman of the Education Committee of the Indian 
Council, and Principal of the Calcutta Technical 
School. 


The Journal 

The Editorial Committee were pleased to report 
that the anticipated financial surplus for the year 
ended 30th June, 1960, had been achieved. The con- 
tinuing supply of suitable material enabled the high 
standard and varied content of the Journal to be 
maintained. 

With regard to advertising, the situation looked 
healthy. The increased rates will come into full 
operation in January, 1962, and it seemed reasonable 
to look forward to another satisfactory year. The 
classified advertising section of the Journal Supple- 
ment maintained its popularity, which indicated that 
advertisers were finding the response good. 


Research Quarterly Publication 

It was reported by the Editorial Committee that 
the first issue of “The International Journal of 
Production Research” was planned for November, 


1961. 


Institution Papers 

The Papers Committee reported that two Named 
Papers had been presented during the period under 
review. The first, The 1960 George Bray Memorial 
Lecture, was given on 26th April, at Olympia, by 
arrangement with organisers of The Engineering, 
Marine, Welding and Nuclear Energy Exhibition. 
The speaker, Mr. H. Silman, Director of Electro- 
Chemical Engineering Ltd., and a Past President of 
The Institute of Metal Finishing, gave an excellent 
Paper on “The Protective Treatment of Metals 
Against Corrosion”, which was published in the 
July, 1961, issue of the Journal. 

The second Named Paper, The 1961 Viscount 
Nuffield Paper, was presented on 14th June at the 
University of Bristol, by Sir Willis Jackson, F.R.S., 
Director of Research and Education at A.E.I. (Man- 
chester) Ltd. His subject was “Some Human Aspects 
of Engineering Progress”, and the Paper appears in 
the September issue of the Journal. 


Research 
The following reports were received from the 
Research and Technical Committee : 


Materials Handling Group 

Arrangments for the Convention to be held in 
London in November had been almost completed, 
the theme being “ Profit by Handling! ” 

The Western Materials Handling Section had 
started work on an investigation into the use of con- 
tainers in internal transport in a factory, and there 
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was continued participation, through the London 
Materials Handling Section, in the work of Study 
Groups set up by the National Joint Committee on 
Materials Handling. 


Computers and Production Control 
It was reported that the sub-Committee’s Report 
had now reached the final printing stage. 


Control of Quality 

A joint meeting convened by the British Produc- 
tivity Council in April was attended by 43 represen- 
tatives of organisations and Government departments 
interested in quality control. It was agreed that there 
is a need for co-ordinating activities in this field at 
national level. As a result the B.P.C. Quality Control 
Advisory Committee had now recommended that a 
national committee for quality control and reliability 
should be established and this will be discussed at a 
further meeting. 

A further series of articles on Quality Control was 
being prepared for publication in the Journal. (The 
first of the series appears in this issue of the Journal.) 


Co-ordination of Production Management Techniques 
The Sub-Committee had now produced a pre- 
liminary draft of their report. 


Joint Committee with 1.C.W.A. 

Following a meeting with representatives of The 
Institute of Cost and Works Accountants, it had 
been agreed to resume joint activities. 


Standardisation 

It was reported that the International Standardisa- 
tion Sub-Committee continued to consider 1.8.0. 
Recommendations and had submitted comments on 
three Recommendations dealing with hardness tests 
for steel. The inch/metric problem was still under 
review. 

The Joint I.ProdE./B.S.I. Standing Advisory 
Committee had reviewed the arrangements for the 
Standards Conference held last May, and had 
discussed the possibility of introducing extra sessions 
next year in view of the number of applications which 
had to be refused this year. 

Arrangements for the Symposium on Standards 
and Standardisation in Non-Destructive Testing are to 
be dealt with by a sub-committee which has already 
held its first meeting. The Symposium is_ being 
organised on behalf of the British National 
Committee. 


The Library 

The Hazleton Memorial Library Committee 
reported that during the year, June 1960 - May, 1961, 
the Library dealt with 4,966 enquiries and lent 
5,560 books, in each case a slightly higher total 
than the previous year. 

The Committee plan soon to present a short 
interim report on the history of production engineer- 
ing, which will be circulated to all members and 
firms who have co-operated, and as widely as seems 
useful otherwise. The Committee hopes that the 
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production of this “skeleton” report will encourage 
interested persons to provide and correct facts. 


Liaison with Overseas Sections 

The Vice-Chairman of Council (Mr. A. L. 
Stuchbery) reported a most enthusiastic correspon- 
dence with Mr. S. Carroll, Chairman of the Toronto 
Section, following the Secretary’s visit. ‘There was 
no doubt that this visit had given the members in 
Canada a great deal of encouragement. A provisional 
committee had already been set up in Montreal to 
establish another Section there. 

The second Annual General Meeting of the 
recently-formed Bangalore Section had been held 
last May, and the Council were indebted to Mr. 
R. L. Kapoor, Chairman, and Mr. G. N. Advani, 
Hon. Secretary, for all the pioneer work they had 
done in getting the Institution’s newest Section so 
well-established. They had now relinquished their 
appointments and it was a measure of their success 
that they had ensured their succession by two such 
able men as Mr. S. M. Patil, General Manager of 
Hindustan Machine Tools Ltd., who was now 
Chairman, and Mr. A. R. Iyer, Deputy General 
Manager, Hindustan Tools Ltd. who had accepted 
office as Honorary Secretary and Treasurer. 

It was particularly pleasing to the Council that 
Mr. Advani was able to attend the present meeting 
and give a personal report on the Section’s progress. 

At the invitation of the Chairman, Mr. Sen Gupta, 
Chairman of the Calcutta Section; Mr. Advani; and 
Mr. A. Nicholls, of Montreal, gave brief addresses 
to the Council, which were received with much 
interest and appreciation. 


Region and Section Quarterly Reports 

The Council approved the recommendation by the 
Finance and General Purposes Committee that in 
future, Sections should report quarterly to Regions 
and that that Regions should report annually to 
Council, with the proviso that Sections and Regions 
should be encouraged to make an ad hoc report to 
Council at any time on subjects of special importance 
or urgency. 


Distribution of Council Papers 

The Council also approved a recommendation by 
the Finance and General Purposes Committee that 
in future the Chairman and Honorary Secretaries 
of each Graduate Section should be included in the 
distribution of Council Papers and Council Minutes; 
and that applications for membership to be considered 
by Council should be issued as an appendix to the 
Council Papers and be sent only to members of the 
Institution’s Council. 


Honours 

The Council extended congratulations to Mr. 
W. R. Collier, A.M.1.Prod.E., who was awarded the 
M.B.E. in the Birthday Honours List. 


Obituary 
The deaths of the following members were 
recorded with deep regret : 


Members: 

J. H. Bingham; E. T. Bond; P. R. Clark; 
F. W. Cranmer; D. L. Deshpande; G. F. Farr; 
A. Leggett; John Jex-Long. 


Associate Members: 

H. Beaman; Lt.-Col. C. F. Cripps; L. E. Glover; 
Eric D. Greenwood; K. R. Van Kampen; 
W. J. McLaughlin; A. Townsend. 


Graduate: 
R. Scott. 


The Chairman referred particularly to Mr. 
J. H. Bingham, a Past Chairman of Council, who had 
bequeathed his portrait to the Institution; and to 
Mr. F. W. Cranmer, who had been a Member of 
the Council and a leading Member in the North- 
West Region for many years. 


Date and Place of Next Meeting 

It was agreed that the next meeting of the Council 
should take place on Thursday, 26th October, 1961, 
at 1 p.m., at 10 Chesterfield Street, Mayfair, London, 
W.1. 





THE SECRETARY’S REPORT 


on his visit to 


NORTH AMERICA AND CANADA 


appears overleaf. 





Report to the Council of 


The Secretary’s Visit to North America and Canada 
in May, 1961! 





‘OR some years past, the Council of the Institution 
r have been aware of the special difficulties beset- 
ting our members in Canada and inhibiting the 
growth of the Institution there. Several senior 
members visiting Canada, notably General Appleyard 
and Mr. Harold Burke, have had meetings with our 
members, principally in Toronto, and have reported 
on these difficulties. 

The Canadian Section which was _ formally 
established in Toronto in July, 1951, made little pro- 
gress and, after a while, went temporarily into 
abeyance with a caretaker committee keeping watch : 
this was revived two or three years ago under the 
active leadership of Mr. Selwyn Pritchard and Mr. 
Stanley Carroll. Nevertheless, the Institution’s growth 
in Canada was virtually at a standstill : recruitment 
from Canadians was almost nil, new members coming 
almost entirely from United Kingdom emigrants. 

On various occasions, the Canadian Officers had 
urged for a representative from Headquarters to pay 
them a visit to examine the problems at first hand. 
When planning my tour for 1960, I contemplated the 
possibility of including Canada but decided, for a 
variety of reasons, that this would not be practicable 
and that Canada should be visited on another 
occasion. 


A.S.M.E. Conference, Toronto 

An opportunity presented itself when, last Autumn, 
the American Society of Mechanical Engineers invited 
the Institution to contribute to a Production Engineer- 
ing Conference which it was holding in Toronto in 
May, 1961. The Institution was invited to provide 
one of the theme speakers for the opening of the 
Conference and for one technical session. The 
Canadian Section willingly accepted responsibility for 
the Institution’s Session and enthusiastically wel- 
comed these arrangements which would provide me 
with an opportunity to visit them, The Finance and 
General Purposes Committee approved these plans 
and arrangements were accordingly made. I was 
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able to arrange for two speakers from the United 
Kingdom to contribute to the opening theme session : 
Mr. D. L. Nicolson, Managing Director of Produc- 
tion Engineering Ltd. (Member) and myself. The 
third speaker was Mr. H. A. Wallace, Vice-President 
Manufacturing of the Massey Ferguson Organisation, 
who is well-known to the Institution. In the Institu- 
tion’s Conference Session, the Canadian Section 
arranged for Papers to be presented on: 


“Management Operating Systems” by R. N. Easun 
and R. C. Carroll, International Business 
Machines, Toronto. 

“Investing in Better Materials Handling” by 
K. Trickett, Director, Production Engineering 
Ltd., London. 

“Measuring Materials Handling Work” by James 
A. Brown, Member, A.S.M.E., Partner, Woods, 
Gordon Ltd., Toronto. 


The A.S.M.E. Conference, which was held at the 
Royal York Hotel, was staged in conjunction with 
the Canadian National Production Exhibition. The 
Conference was well-organised and a very interesting 
programme of Papers had been arranged but 
although the Conference had widespread publicity, it 
attracted an attendance of only 165 delegates, only 
35 of these being from Toronto: some of the United 
States delegates had travelled more than 2,000 miles 
to attend the Conference! The declining attendances 
at Conferences which have been noticeable in the 
United Kingdom over the past few years do not, 
therefore, seem to be peculiar to Britain. 

I took the opportunity of travelling via New York 
and Detroit, in order to pay courtesy calls at the 
headquarters of The American Society of Mechanical 
Engineers and The American Society of Tool and 
Manufacturing Engineers. In New York, at the Head- 
quarters of the A.S.M.E., I was received by Mr. 
O. B. Schier, II, Secretary of the Institution. I was 
given a cordial welcome and Mr. Schier talked to me 
a good deal about the management of A.S.M.E. It 
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was interesting to learn that the Production Division 
of A.S.M.E. was founded in 1921, the year of the 
establishment of The Institution of Production 
Engineers. 


A.S.T.M.E., Detroit 

I journeyed on to Detroit, where I was the guest 
for two days of The American Society of Tool and 
Manufacturing Engineers. I was entertained by Mr. 
Harry Conrad, Executive Secretary, and several of 
his colleagues, and also by Mr. Roger Waindle, a 
Past President of the A.S.T.M.E. and Mrs. Waindle. 

I spent a day at A.S.T.M.E. Headquarters studying 
their administration and was very impressed by what 
I saw. Their membership exceeds 40,000 and their 
membership recording and subscription-gathering is 
controlled on an I.B.M. system: one particularly 
interesting facet of this is that they operate what they 
call “cycle billing’, i.e., each member’s annual 
subscription falls due for renewal on the anniversary 
of the date of his election. In practice, this means 
that one-twelfth of their annual subscription income 
is collected each month instead of being collected 
all at one time, which is our own practice. A by- 
product of the I.B.M. system is that they are able 
to send every month to each one of their local Sec- 
tions (which they call “Chapters”) an up-to-date 
list of paid-up members. 

There are marked differences between the American 
Societies and our United Kingdom Institutions which 
are really reflections on the different way of life in the 
two countries. Nevertheless, I found these two visits 
extremely instructive and interesting and I should 
like to express my appreciation both to Mr. Schier and 
to Mr. Conrad, for their generous hospitality and 
for the warm welcome which they gave me. 


arrival in Toronto 

I was greeted in Toronto by Mr. Stanley Carroll, 
the Chairman of the Toronto Section and we 
immediately got down to the business of discussing 
the Institution’s problems. Mr. Carroll and _ his 
colleagues on the Committee had arranged a very 
interesting programme for me during my stay, which 
I was able to carry out fully. 

I am bound to say that I found the morale 
(Institution-wise) of our Canadian members at a very 
low ebb, so I set to work immediately to investigate 
the cause and to see what, if anything, could be done. 
I soon found that the dispirited attitude of our 
members was symptomatic of the general state of 
affairs in Canada. Almost 1,000,000 people un- 
employed, out of a total population of 16,000,000, 
was having a very depressing effect upon the country. 

Canada’s problems, in terms of the limited expan- 
sion of her manufacturing enterprises, stem from three 
primary causes. Firstly, the close proximity of the 
United States of America, which obviously looks upon 
Canada as a minor extension of her home market; 
secondly, the fact that Canada’s economy has been 
dominated for so long by the primary elements of 
minerals and agriculture, both of which have a low 
employment factor in relation to the monetary value 
of the total product; and thirdly, the complete 


domination of engineering education by the operation 
of the Provincial Engineers Acts. 

It is significant that the Canadian Government has 
recently formed a National Productivity Council. The 
Chairman is Mr. H. George de Young, Vice- 
President of the Atlas Stee] Corporation and it is no 
less significant that Mr. de Young is an American 
who has adopted Canada as his home. Mr. de Young 
very kindly accorded me an interview and I visited 
him at his main works at Welland. I found him to be 
an extremely vigorous personality, fully aware of the 
need to raise the productivity of Canada’s manufac- 
turing industries and full of ideas as to how this 
could be done. I talked to Mr. de Young about the 
work of the Institution and suggested to him how the 
growth of the Institution in Canada could be of con- 
siderable help to him in his campaign for improved 
productivity. I pledged the support of our member- 
ship in Canada and found Mr. de Young very 
interested in our activities. 


the educational field 

The Conference occupied the first few days of my 
stay in Toronto although I was able to fit in numer- 
ous other activities concurrently. It emerged almost 
immediately that my main concentration of effort 
must be in the educational field. Indeed, the pro- 
gramme which our Committee had arranged was very 
largely an educational one. Each Province of Canada 
has an Engineers’ Act and they each follow roughly 
the same pattern. The effect of the Acts is to set 
up in each Province a Professional Engineers’ Associa- 
tion and to make it illegal for anyone to call himself 
an engineer or to practise as an engineer or to hold 
himself out as an engineer unless he is a member of 
the Provincial Engineers’ Association. Admission to 
the Association is by examination which is compul- 
sory. Until recently, the examinations of some of the 
United Kingdom Institutions, for example, Mechani- 
cals, Electricals and Civils, were accepted as 
exempting from the Provincial Engineers’ Association 
Examinations. Recently, however, this recognition was 
withdrawn and the rule now is that exemption is 
given on a subject-for-subject basis only. 

All the Provincial Associations have adopted a 
common examination syllabus: the syllabus is based 
on the older disciplines of engineering and makes 
virtually no recognition of engineering as applied to 
manufacture. Great attention is paid to mathematics, 
papers being divided into two parts, both compulsory: 


1. Three hours for general mathematics (algebra, 
analytic geometry and trigonometry); and 
2. the Calculus, another three hours. 


This means that any member of a United Kingdom 
Institution (by examination) emigrating to Canada, 
must need to take at least the three hours’ Calculus 
paper, since no Institution in the United Kingdom 
(to my knowledge) calls for this in its own examina- 
tion syllabus. 

The Associations attach a disproportionate amount 
of importance to University degrees—there seems to 
be an idea that these contain some special magic—and 
quite a number of University degrees in Engineering 
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give total exemption from the Associations’ examina- 
tion. Membership of the Professional Engineers’ 
Association does not call for any form of practical 
training, nor does it call for any subsequent measure 
of responsibility. Most Associations call for some 
measure of experience after graduation which, in 
some cases, can be as little as one year and others up 
to five years. Some also require Provincial citizenship. 
So far as I could determine, there is virtually no 
provision in Canadian Universities for study in Pro- 
duction Engineering in any way comparable to our 
own Institution syllabus, neither are there any 
Technical Colleges offering a suitable syllabus, with 
the one notable exception of the Ryerson Institute in 
Toronto, which recently has adopted a syllabus akin 
to our own. This is a first-class College, akin to our 
Colleges of Advanced Technology with fine modern 
buildings and equipment. The Principal, Mr. Kerr, 
is a very lively personality with lots of ideas for 
future development. 

The plain fact is that there appears to be no 
sense of awareness, either in Canadian industry or in 
their Universities, of the need for specific development 
of Production Engineering. 

I visited the headquarters of the Association of 
Provincial Engineers of Ontario (in Toronto) and of 
the Corporation of Professional Engineers of 
Quebec (in Montreal) : I was coolly received in both 
places and found a complete lack of interest in the 
Institution’s work or in the idea that the develop- 
ment of the teaching of Production Engineering might 
be of benefit to Canada. 


an official viewpoint 

I was, however, encouraged by my meetings with 
several top Canadian educational civil servants. One 
of these gentlemen (at Federal Government level) 
told me bluntly that he regarded the operation of 
the Professional Engineers’ Acts as one of the biggest 
blocks to Canadian progress. 

I had a lengthy discussion with Mr. A. M. Moon, 
of the Department of Education of the Ontario 
Government, and found him extremely interested in 
our United Kingdom developments, particularly in 
the Dip.Tech., and the Colleges of Advanced Techno- 
logy: he was also highly receptive of our United 
Kingdom pattern of academic education being linked 
with practical training and subsequent experience. 
He told me that the Government of Ontario was 
about to announce a substantial programme of expen- 
diture in technical education and, since then, it has 
been announced in the Press that $100,000,000 is to be 
spent in a “crash” programme in the next two or 
three years. From the degree of interest which Mr. 
Moon displayed, I got the impression that the techno- 
logy of manufacture will receive very close attention 
in these expansion programmes, although Mr. Moon 
was highly alive to the fact that any developments 
in the teaching of Production Engineering would be 
completely frustrated so long as thé completion of 
these courses did not lead to membership of 
Professional Engineers’ Association. 

A number of industrialists, with whom I spoke, 
expressed dissatisfaction with the lack of provision for 
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education for industry, but industry itself spends 
little or no time or money on training within industry. 
Apprenticeship schemes are very, very few and far 
between; skilled labour being mainly recruited from 
emigrants. The one or two notable exceptions (for 
example, Canadair at Montreal, have a very good 
apprentice school) provide training entirely for 
skilled craftsmen which is not intended to be practical 
training for potential professional engineers. 


apprentice training 

I had the pleasure of a meeting with Mr. Arthur 
Kofman, of Alpha Engineering Company of 
Montreal, who was responsible for promoting some 
correspondence in the Montreal press on the need 
for a considerable extension in apprentice training 
schemes. Mr. Kofman’s letters in the Press had 
aroused some interest and he was pursuing his 
campaign. I assured him of the fullest support from 
the Institution and invited Mr. Kofman to a recep- 
tion which I gave to our members in Montreal : he 
expressed great willingness to work with the Institu- 
tion for the forwarding of his campaign for more 
practical training. 

I distributed a considerable number of the 
Institution’s Practical Training leaflets, which 
awakened a great deal of interest. 

In Toronto, Mr. Carroll and his colleagues had 
arranged various meetings and visits to enable me to 
meet as many of our members there as possible. Mr. 
Selwyn Pritchard, a former Chairman of the 
Toronto Section, has recently been elected to the 
North York Education Board. This is a significant 
appointment, for North York is a very fast-growing 
township. Mr. Pritchard arranged a meeting for me 
with the Chairman and some members of the Board 
and also arranged for me to visit one of the new 
comprehensive high schools, where the Headmaster 
gave me a very interesting tour. 

I felt, at the end of my visit to Toronto, that I had 
at least succeeded in interesting a number of people 
in the Institution’s attitude towards education and 
training in Production Engineering and that I had 
succeeded in raising the spirits of many of our 
members, giving them fresh hope for the future. 
There is enormous potential for expansion of the 
Institution in Ontario, Toronto, Hamilton, Welland 
and London, for example, could easily each sustain a 
Section if the right climate could be created. 

I paid a brief flying visit to Ottawa to meet a 
nation-wide group of top educational and labour civil 
servants and others, who were in conference discuss- 
ing problems of education and training for industry. 
I had a very stimulating discussion with these gentle- 
men, who arranged a special meeting for me. 


progress in Montreal 

In Montreal we have only about 20 or so members 
and no established Section. I had made a preliminary 
suggestion that consideration should be given to the 
formation of a nucleus Section in Montreal and 
found a ready acceptance of this idea and a willing- 
ness on the part of those members there to get busy. 
Fortunately, several of them had already had 
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experience of Institution work : Mr. Gonda, had been 
Vice-Chairman of the Bombay Section : Mr. Mustard 
was a former Honorary Secretary of the London 
Graduate Section and Mr. Brooksbank was a former 
member of the London Graduate Section Committee. 

I met most of the members in Montreal and, as a 
result of several meetings, it was agreed to establish a 
nucleus section. A provisional committee was elected 
with Mr. L. Gonda as Chairman, Mr. A. Nicholls as 
Vice-Chairman, and Mr. Brooksbank as Honorary 
Secretary. Since my return, I have learned that this 
provisional committee has already had two meetings 
and is drawing up a development programme. I 
urged upon them, as I did in Toronto, the importance 
in the early stages of trying to attract to membership 
Canadian engineers holding senior positions in 
industry who would justify election as full Members. 
The Institution’s examination, at the moment, inhibits 
recruitment into the Associate Member grade, 
although there is scope for admission of Students and 
Graduates. 

The Montreal Committee very wisely decided on a 
policy of gentle development, almost one might say 
of “infiltration” into industry, and not to try to 
have too ambitious a programme of meetings on the 
United Kingdom pattern. 


establishment of new Section 


I should like, therefore, to place formally before 
the Council, this application on behalf of the 
membership in Montreal, to be constituted officially 
as a Section of the Institution, When the Section 
becomes reasonably established, it will be a logical 
step to form a Canadian Council comparable with 
the Councils in India and Australia and thus make it 
possible to invite a national figure as President of 
the Council. I tentatively suggested to Mr. de Young 
that this might be an office which he could one day 
fill and found him not unreceptive of the suggestion. 

The whole future of the Institution in Canada 
depends on being accepted as a professionally qualify- 
ing body so that our members can be admitted to 
the Professional Engineers’ Associations. There is a 
loophole in the arrangements which makes this 
possible, even if not probable. For example, in the 
Professional Engineers’ Act of Quebec, Section 9 
provides that the Council may, at its discretion, 
accept in lieu of their own examination “. . . any 
member of any other engineering society or corpora- 
tion of professional engineers of like importance .. .” 
I suggest, therefore, that to set the ball rolling, the 
Institution might make formal application for 
Associate Membership of the Institution to be recog- 
nised under this clause. It is probable that such an 
application would be declined and it may become 
necessary for the Institution to take other action, but 
I am convinced that the Institution would be fully 
justified in presenting its case, even in political circles, 
because there is ample evidence that Canada has an 
urgent need of engineers in industry educated and 
trained on the pattern established by our Institution. 
Considerable support from the United Kingdom will 
be necessary in any action of this sort, for it must be 
recognised that the Institution has few members in 


Canada who of themselves occupy sufficiently 
influential positions. This is understandable when one 
realises that most of our members in Canada are 
young men who have emigrated from Britain and 
started new lives: they are heavily preoccupied with 
establishing themselves and their families. In the full- 
ness of time many of them will reach top positions 
in industry when their influence will be greater, but 
it would be unrealistic and unreasonable to expect 
many of our members in Canada to divert too much 
of their energies to pursuing the Institution’s objec- 
tive without adequate assistance and encouragement 
from the United Kingdom. 


acknowledgments 


I am indebted to those members in Canada who 
went to very considerable trouble on my _ behalf, 
particularly (in Toronto) Mr. Carroll, Mr. Pritchard, 
Mr. Nicolson, Mr. Buchanan, Mr. Ward, Mr. Jacob 
and Mr. Hand, and (in Montreal) Mr. Gonda, Mr. 
Nicholls, Mr. Brooksbank, Mr. Mustard and Mr. 
Newman. The warmth of their welcome was 
overwhelming. 

The Institution could, if it worked in the right 
way, offer a considerable service to Canada and, in so 
doing, would enhance the prestige and professional 
standing of our members there. 


W. F. S. Wooprorp, 
Secretary. 








United Kingdom members of the Institution 


are always welcome guests to overseas 
Sections and the Secretary of the Institution 
will be pleased to provide letters of 
introduction to any United Kingdom 
members visiting other parts of the 


Commonwealth. 





THE PRODUCTION ENGINEER AND 
THE BUILDING DESIGNER 


 prmette representatives of the Materials 
Handling Group of The Institution of Production 
Engineers and the Building Research Station met to 
ascertain if it were possible to establish a link between 
those responsible for research and advice on the design 
of factory buildings and those responsible for pro- 
duction and what, if any, useful purpose would so 
be served. 

Arising from the initial meeting, it was decided to 
hold an exercise in co-ordination and programming 
to take the form of the design of a hypothetical 
medium scale batch production factory, and further, 
to simulate as nearly as possible normal conditions. 
The Materials Handling Group representatives con- 
sidered themselves as a Board of Specialist Directors 
(i.e., Management), with a product to manufacture, 
who required a site and factory. The representatives 
of the Building Research Station _ co-opted the 
architects and together considered the problem of 
advising how best to meet the requirements of the 


management so as to provide an adequate site and 
a factory suitable for their requirements. 

The information required was listed after the 
exercise, and broken into two distinct groups : 

(i) the problem as set by the management; 


(ii) the particular factors which should be given 
the architect. 


In the case of (i), it was felt that the product must 
be broken down into components and operations 
and a flow process chart drawn to define these 
operations. Thus it follows that floor space, personnel, 
machines, services, etc., can be estimated. 

Group (ii) was felt to embrace a wider field, and to 
consider location, local facilities and services, legal 
points, and finally the actual building structure itself. 

In conclusion, although it is stressed that the 
study was hypothetically based, those participating 
felt that much of use was set down in a logical and 
formal manner. 





DIARY FOR 1961-1962 


1961 


OCTOBER 17 


The 1961 Sir Alfred Herbert Paper, London. 


Speaker: Mr. David Donne, Charterhouse Industrial Development Co. 
Subject: “Finance for Industrial Growth ” 


NOVEMBER 1 


Annual Dinner, Dorchester Hotel, London. 


Principal Guest: The Rt. Hon. the Viscount Chandos, P.C., D.S.O., M.C. 
(see Journal Supplement) 


NOVEMBER 3-4 ... 


Materials Handling Convention, London. 


Theme: “ Profit by Handling” (see Journal Supplement) 


1962 


APRIL 5-7 ... 


Aircraft Production Conference, College of Aeronautics, Cranfield. 


Theme : “ Building Aircraft for the Competitive World Market ” 
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NEW BRITISH STANDARDS 


Copies of the following British Standards, recently issued, may be obtained from 


the British Standards Institution, 2 Park Street, London, W.1, at the prices stated. 


B.S. 3389 : 1961 Dimensions of lenses for 16mm. cinema- 
tograph projectors. 5s. 


B.S. 3395 : 1961 Electrically bonded hose and _ hose 
assemblies for kerbside dispensing pumps. Ss. 


B.S. 3396 Woven glass fibre fabrics for plastics reinforce- 
ments. B.S. 3396: Part 1 and Pari 2: 1961 Loom-state 
fabrics and desized fabrics. 6s. 


B.S. 3397 : 1961 Methods of testing synthetic rubber latices 
4s. 


B.S, 3398 : 1961 Anti-static rubber flooring. 4s. 
B.S. 3399 : 1961 Transformers for use in ships. 15s. 
B.S. 3401 : 1961 Beryllium copper crinkle washers 


B.S. 3403 : 1961 Indicating tachometers for general industrial 
use. 6s. 


NEW CODE OF PRACTICE 


C.P. 1011 : 1961 Maintenance of electric motor control gear. 
6s. 


NEW AIRCRAFT STANDARD 


B.S. SP 90 : 1961 Corrosion-resisting steel split cotter pins 
for aircraft. 3s. 


REVISED BRITISH STANDARDS 


B.S.156 Enamelled copper conductors (oleo-resinous 
enamel) B.S. 156 Part 1: 1961 Round wire. 7s. 6d. 


B.S. 196: 1961 Plugs socket-outlets, cable-couplers and 
appliance-couplers with earthing contacts. 15s. 


B.S. 729 Zinc coatings on iron and steel articles. B.S, 729: 
Part 1 : 1961 Hot-dip galvanised coatings. 4s. B.S. 729: 
Part 2: 1961 Sheradised coatings. 3s. 


B.S. 779 : 1961 Cast iron boilers for central heating and hot 
water supply. 15s. 


B.S. 1123 : 1961 Safety valves, gauges and other safety fit- 
tings for air receivers and compressed air installations. 
4s. 


B.S, 1189 : 1961 Cast iron baths for domestic purposes. 6s. 


B.S. 1377 : 1961 Methods of testing soils for civil engineer- 
ing purposes. 30s 


B.S. 1747 : 1961 Methods for the measurement of air pollu- 
tion. B.S. 1747 : Part 1 : 1961 Deposit gauges. Ss. 


B.S. 1750 : 1961 Bolting for the petroleum industry. 10s. 


B.S. 1844 Enamelled copper conductors (enamel with vinyl 
acetal base). B.S, 1844: Part 1 : 1961 Round wire. 8s. 6d, 


AMENDMENT SLIPS 
B.S.7:PD. 4197; B.S. 669: P.D. 4183; B.S. 697: 
4182; B.S.903:P.D.4192; B.S. 988 : P.D. 4193; 
1097 : P.D. 4191; B.S. 1162: P.D. 4194; B.S. 1410: 
4186; B.S. 1651 : P.D. 4179; B.S. 2952 : P.D. 4189; 
3012: P.D. 4188; B.S. 3139 : P.D. 4195, 
AMENDMENTS TO AIRCRAFT STANDARDS 
B.S. SP 53: P.D. 4199; B.S.SP54:P.D.4200; BS.2 
SP 105 : P.D. 4201; B.S. 2 SP 106 : PD 4202. 
STANDARDS WITHDRAWN 


B.S. 32 : 1952 Steel bars for the production of machined 
parts. 


B.S. 854: 1939 Welded steel boilers for steam central 
heating. 


B.S. STA 1: 1943 Special first quality hard-drawn spring 
wire. 


B.S. STA 18 : 1946 Services specifications for brass strip for 
Q.F. and S.A. cartridge cases and for caps. 
ISO RECOMMENDATIONS 


ISO/R 140 Field and laboratory measurements of airborne 
and impact sound transmission. 6s. 9d 


ISO/R 165 Flanging test on steel tubes. 
ISO/R 167 Bend test on steel tubes. 


LE.C. PUBLICATIONS 


Publication TEC 81 (Second Edition) Tubular fluorescent 
lamps for general lighting service. 33s. 9d. 


Publication IEC 126 IEC reference coupler for the measure- 
ment of hearing aids using earphones coupled to the 
ear by means of ear inserts. 9s. 


NEW BRITISH STANDARDS 


B.S. 1991 Recommendations for letter symbols, signs and 
abbreviations. B.S. 1991 : Part 2 : 1961 Chemical 
engineering, nuclear science and applied chemistry. 10s. 
B.S. 1991 : Part3: 1961 Fluid mechanics. 7s. 6d. 
B.S.1991 : Part 4: 1961 Structures, materials and soil 
mechanics. 12s. 6d. B.S. 1991: Part5:1961 Applied 
thermodynamics, 7s. 6d. 


B.S. 2899 Rubber insulation and sheath of electric cables. 
B.S. 2899 : Part 3: 1961 Butyl rubber insulation and 
sheath. Ss. 


B.S. 2978 Report on measurements of smoke emission 
from industrial boilers. B.S. 2978 : Part 2: 1961. Coal- 
fired shell boilers with various types of mechanical 
stokers, 7s, 6d, 
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B.S. 3224 Lighting fittings for civil land aerodromes. Part D 
Runway lights. B.S.3224 : Section D2:1961 Omni- 
directional elevated runway-lighting fittings. 4s 6d. B.S. 
3224 : Section D6 : 1961 High-intensity elevated runway- 
threshold lighting fittings. 4s. 6d. B.S, 3224 : Section D7 : 
1961 Omni-directional elevated runway-threshold light- 
ing fittings. 4s. 6d. 


B.S. 3338 : Methods for the sampling and analysis of tin 
and tin alloys. B.S, 3338: Part 10:1961 Iron in ingot 
tin, tin-lead solders and white metal bearing alloys. 3s. 


B.S. 3386 : 1961 Cylinder bore sizes for internal combustion 
engines. 4s. 


B.S. 3387 : 1961 Butyl-rubber-insulated cables and cords with 
heat-resisting fibre layer. Ss. 


REVISED BRITISH STANDARDS 


B.S. 158 : 1961 Marking and arrangements of switchgear 
busbars, main connections and small wiring. Ss. 


B.S. 217 : 1961 Red lead for paints and jointing compounds. 
Ss. 


B.S. 412 : 1961 Fittings for cylinder pressure indicators for 
reciprocating engines. 4s. 


B.S. 526 : 1961 Definitions of the calorific values of fuels. 6s. 


B.S. 634 : 1961 Air-drying insulating finishing varnish for 
electrical purposes 4s. 


B.S. 871: 1961 Abrasive papers and cloths for genera! 
purposes. 7s. 6d. 


B.S. 1015 : 1961 Exciter lamps. Ss. 


B.S.1133 Packaging code. B.S. 1133 : Section 14 : 1961 
Adhesive closing and sealing tapes. 6s, 


B.S. 1193 : 1961 Sizes of sensitised materials for recording 
instruments, 6s. 


B.S. 2484 : 1961 Cable covers. 6s. 


AMENDMENT SLIPS 
B.S. 480 : P.D.4172; B.S. 816: P.D. 4166; B.S. 903: 
P.D. 4145; B.S.916:P.D. 4164; B.S. : 919 : P.D. 4165; 
BS. 2572: P.D. 4167; B.S. 2782: P.D. 4062; B.S. 3224 
P.D. 4174. 

ISO RECOMMENDATION 


ISO/R 146 Calibration of Vickers hardness testing machines. 
4s. 6d. 


LE.C, PUBLICATION 


Publication IEC 48 Rules for electric traction motors. 18s. 








THE PAYROLL TAX 


As stated in the Report of the July Council Meeting (page 687), the Chairman sent a letter to the 
Chancellor of the Exchequer drawing attention to the possible adverse effect of a Payroll Tax on 


apprentices and graduate trainees. 


The following reply was received from the Chancellor’s Private Secretary : 


“ The Chancellor of the Exchequer has asked me to reply to your letter of 15th June about the 
application of proposed employers’ surcharge to apprentices and trainees. 


“ As was explained in the House of Commons when this matter was debated on 13th June, given 
that the surcharge would be attached to National Insurance contributions, it would not be 
possible to make exceptions in favour of particular types of employment. Any discrimination 
would have to be based upon the “ descriptions of persons ” applicable for the purposes of the 


National Insurance Scheme. 


“In debate an amendment was moved which would have had the effect of making exemptions 
from the surcharge in respect of all boys and girls under 18. In the circumstances this is as 
near as one could get to an exemption for apprentices. The Government were not able to 
accept the amendment, but the Financial Secretary to the Treasury, in speaking on the 
amendment, said that the Chancellor of the Exchequer fully realised the very important 
economic and human implications of this, and would keep in mind the arguments advanced 
for some relief in respect of young people, if and when he was considering whether the 


surcharge should be imposed.” 
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NEWS OF 


Mr. R. H. S. Turner, M.A.(Cantab.), Chairman of 
Council, has been appointed Director of Manufacture, 
of his Company, A.E.I. (Manchester) Ltd. 


Mr. John M. Brice, Member, Divisional Director of 
Rockwell Machine Tool Co. has been appointed to 
the Board. Mr. Brice, who is fulfilling his second 
term of office as Chairman of the _Institution’s 
Editorial Committee and as a Member of Council, 
is also a serving member of the Papers Committee. 


Mr. H. A. Chambers, Member, Divisional Director 
and General Manager of Rockwell Machine Tool Co. 
has been appointed to the Board. Mr. Chambers is 
a past member of the Institution’s Technical and 
Publications Committee, and of the Hazleton 
Memorial Library Committee. 


Mr. F. C. Cooke, Member, General Production 
Manager of Field Aircraft Co, has been appointed to 
the Board of The Henderson Safety Tank Co. Ltd., a 
subsidiary of the Hunting Group of Companies. Mr. 
Cooke is a serving member and a Past Chairman of 
the Institution’s Papers Committee. 


Mr. W. J. Ford, Member, Manager of the Cardiff 
office of Holman Bros. Ltd., has been appointed to 
take charge of the North Midlands office at Sheffield. 
He joined Holman Bros. as a service engineer in 1935. 


Dr. W. S. Hollis, Member, formerly Assistant Director, 
Directorate of Aircraft Production, in the Ministry of 
Aviation, is now Assistant Director, Engine 
Production. 


Mr. A. R. Lewis, Member, General Works Manager 
of all Pyrene Production Plant, including the factories 
in South Wales, has been appointed Divisional 
Director. 


Mr. C. J. Mogford, Member, Works Manager of 
Johnson & Phillips (South Africa (Pty.)) Ltd., has 
been appointed Production Executive at the parent 
company of Johnson & Phillips Ltd. in England. Mr. 
Mogford is the Immediate Past President of the 
South African Council. 


Mr. C, Phillips, Member, has been appointed a Joint 
Managing Director of Redman Tools & Products 
Ltd., Worcester. 


Mr. F. B. Schofield, Member, has now joined the 
Board as a full-time Director of Marshall & Brush 
Ltd., Dundee. Mr. Schofield is Chairman of the 


Institution’s Liverpool Section, 


MEMBERS 


Mr. H. Unsworth, Member, currently Works Director 
of Lockheed Hydraulic Brake Co. Ltd. is now in 
Australia, where he is to take charge of his Com- 
pany’s Australian interests as Director and General 
Manager for approximately three years. Mr. 
Unsworth has taken a leading part in the Institution’s 
activities in the Midlands, noticeably as Chairman 
of the Birmingham Section’s Programme Committee. 
He is a Past Member of Council, and of the Materials 
Handling Group Committee. 


Mr. G. Cockburn, Associate Member, Experimental 
Engineer, James A. Jobling & Sons Ltd., has taken 
up an appointment as Lecturer at the South Shields 
Marine and Technical College. 


Mr. P. D. Collins, M.Sc., Associate Member, has 
taken up a position as Head of Department of 
Mechanical Engineering at the new South 
Birmingham Technical College. 


Mr. R. A. Hunter, Associate Member, has been 
appointed Engineer-in-Charge of the Expansion Joint 
Division of C. A. Parsons & Co. Ltd. 


Mr. H. J. Hutton, Associate Member, has relinquished 
his appointment at Lear Incorporated, Grand Rapids, 
Michigan, and has now taken up a position as Senior 
Engineer, Production Engineering, with Litton 
Systems Incorporated, Beverley Hills, California. 


Mr. B. C. Jessop, Associate Member, has relinquished 
his position as Assistant Chief Inspector of A.E.C. 
Ltd., Southall, and has taken up an appointment as 
Manager, Quality Control, with Dodge Brothers 
(Britain) Ltd., Surrey. 


Mr. J. Keightley, Associate Member, has been 
appointed Technical Manager of W. H. Baxter Ltd., 
Leeds. He will be responsible for home and export 
sales organisation. 


Mr. C. N. Lister, Associate Member, is now Senior 
Lecturer in Industrial Administration at the 
Rutherford College of Technology, Newcastle upon 
Tyne. 


Mr. J. L. C. Numnns, Associate Member, has been 
appointed General Manager of Craig & Seeley Ltd., 
Largs Bay, South Australia. 


Mr. W. McAlpine, Associate Member, has been 
appointed to the Board of Suffolk Iron Foundry 
(1920) Ltd., Stowmarket, as Works Director. 
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Mr. S. G. Nimrod, Associate 
Member, has been appointed 
Chairman and Managing 
Director of Backer Electric 
Co. Ltd., Rotherham, York- 
shire. Mr. Nimrod has been 
with The Backer Organisa- 
tion since 1938, and_ has 
served the Company as 
Works Superintendent, 
Works Manager, Technical 
Director and Deputy Man- 
aging Director. 


Mr. S. T. Pitt, Associate Member, has taken up a 
new appointment as Chief Planning Engineer with 
The London Aluminium Co., Staffordshire. 


Mr. B. C. Rhodes, Associate Member, has been 
appointed Head of the Engineering Department at 
The Thomas Bennett School, Crawley. 


Mr. W. S. G. Robertson, Associate Member has relin- 
quished his position with James Howden as 
Production Engineer, and has taken up an appoint- 
ment as General Supervisor with Caterpillar Tractor 


Co. Ltd. 


Mr. L. E. Watts, Associate Member, formerly Works 
Manager with Millars Machinery Co. Ltd. is now 
Local Director and General Manager of W. G. Allen 
& Sons (Tipton) Ltd., and Director and General 
Manager of Fourways Engineers Ltd. 


Mr. E. J. Ayres, Graduate, has relinquished his posi- 
tion with General Motors (N.7.) Ltd. and has taken 
up an appointment as Methods Engineer with the 
Amalgamated Brick and Pipe Co. Ltd., Auckland. 


Mr. J. W. Banks, Graduate, is now a Production 
Planning Engineer with C. S. Martin Ltd., Alford, 
Bedfordshire. 


Mr. W. Beveridge, Graduate, has relinquished his 
position as Personal Assistant to the Works Manager 
of Forgrove Machinery Co. Ltd., Leeds, and is now 
Work Study Engineer at F. Pratt & Co. Ltd., Halifax. 


Mr. E. G. Bridges, Graduate, is now a Planning 
Engineer with Hoover Ltd., Glamorgan. 
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Mr. R. Cooper, Graduate, formerly Technical Repre- 
sentative with Monks & Cove Ltd. was recently 
promoted to Sales Office Manager of the Company's 
Machine Tool Division at Birmingham. 


Mr. B. Hibberd, Graduate, has taken up the position 
of Assistant to the General Manager of The Empire 
Rib Co, Ltd., Sheffield. 


Mr. J. K. Lee-Rand, Graduate, has taken up an 
appointment as Assistant Works Manager of New 
Electronic Products, London. 


Mr. T. J. Maguire, Graduate, has been successful in 
gaining a Scholarship to study Machine Tool Design 
at the Manchester College of Science and Technology 
for a period of two years. The full-time course is 
sponsored by the Machine Tool Trades Association. 


Mr. B. W. March, Graduate, has relinquished his 
position as Planning Engineer with Standard 
Telephones & Cables Ltd., New Southgate, and is 
now a Production Engineer with Kodak Ltd., 
Stevenage. 


Mr. T. Mullen, Graduate, has relinquished his 
position as Production Planning Engineer with the 
Singer Manufacturing Co. Ltd., and has taken up an 
appointment as a Parts Process Engineer with 
Honeywell Controls Ltd., Newhouse, Lanarkshire. 


Mr. C. Palmer, Graduate, has relinquished his 
position with Joseph Lucas Ltd., and has taken up 
an appointment as Production Engineer to M.P.]. 
Gauge & Tool Co. Ltd., Birmingham, subsidiary 
Company of the Sheffield Corporation, Ohio, U.S.A. 


Mr. M. Scott, Graduate, has taken up an appointment 
as Production Engineer with The Sunderland Forge 
& Engineering Co. Ltd., Sunderland. 


Mr. G. W. Slimm, Graduate, has been Assistant 
Lecturer in Production Engineering at the Wolver- 
hampton and Staffs College of Technology since 
July, 1960. 


Mr. H. Souster, Graduate, has relinquished his posi- 
tion with S. Smith & Sons, Witney, Oxon, and has 
taken up an appointment with Snow & Co., Sheffield, 
as Assistant to Works Director. 


Mr. T. A. Webster, Graduate, is now a Development 


Design Engineer with Renold Chains Ltd., 
Wythenshawe, Manchester. 
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Obituary 


W. C. AINSLIE, M.A., B.Sc.(Eng.), M.1.Mech.E., M.1.Prod.E. 


HE many members of the Institution who knew him will learn with deep regret of the death on Monday, 
4th September, 1961, of Mr. W. G. Ainslie, at the early age of 50, after an operation and short illness. He 
was a Member of Council and Chairman of the Education Committee. 


Mr. Ainslie as a youth was with the Austin Motor Company at Birmingham before joining Cincinnati 
Milling Machines Ltd., as a designer. He then took up the work on a full-time basis which was ultimately to 
prove his major interest in life, when he became a lecturer in the Production Engineering Section of the, then, 
Birmingham Central Technical College. For a time in the early days of the War he acted as Head of this 
Section before returning to industry in the Birmingham area. Towards the end of hostilities, and for a year or 
so later, he served as Technical Manager at Paton, Calvert & Co. Ltd., Liverpool. 


He then returned to his true love, production engineering education, and his homeland, Scotland, when he 
took up the post of lecturer at the Royal Technical College, Glasgow. From there he became Head of the 
Department of Production Engineering and Management at the Wolverhampton and Staffordshire Technical 
College and finally, like so many of the former staff of Wolverhampton, joined the Department of Engineering 
Production at the University of Birmingham as Senior Lecturer. He acted as External Examiner for the 
Diploma in Technology course in Production Engineering at Loughborough College of Technology. 


The Institution has much cause to be grateful for the devoted work of Mr. Ainslie in helping to lay the 
foundations upon which the modern structure of its educational work now stands. We shall all lose much by his 


passing. J.F. 








SECOND INTERNATIONAL FESTIVAL OF TECHNICAL AND SCIENTIFIC FILMS 
BUDAPEST, 16th - 25th NOVEMBER, 1961 


The organisers have invited members of The Institution of Production Engineers to participate in the 
above Festival by submitting films for showing during the Festival, in addition to individual attendance. Films 
will be in two categories: 

1. Fundamental and natural Sciences related to technology. 

2. The technical application of science in industry 
and may offer information on process of production; different products; industry and plant organisation; 
workers’ problems on labour; prevention of industrial accidents. 


If required, special travel arrangements may be made for parties of members. 


Individual members, or organisations affiliated to the Institution, who wish either to attend the Festival, or 
to submit films for showing, are asked to get in touch at once with the Education and Technical Department at 
10 Chesterfield Street, Mayfair, London, W.1. 








INSTITUTION NECK-TIE 


The Council has agreed to make available, for members of the Institution, an Institution neck-tie. The initial 
stock is now available. 


The tie is attractively designed in Terylene, with a black background bearing as a motif the shield, in 
red, white and gold, from the Institution’s armorial bearings. It will be sold to members only at 15s. 6d., 
including packing and postage. 


Orders for the tie should be sent to the Institution at 10 Chesterfield Street, Mayfair, London, W.1, 
together with the necessary remittance made payable to The Intitution of Production Engineers. Ties will be 
supplied only on a CASH WITH ORDER basis. 
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Hazleton Memorial Library 
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ADDITIONS 





The Hazleton Memorial Library is a reference and lending library freely available 
to members of the Institution. It is open on every weekday, excepting Saturdays 
and public holidays, from 10 a.m. until 5.30 p.m. Members may borrow all books 
and periodicals, with the exception of those which are constantly required for 
reference, and the current numbers of periodicals. The initial loan period is one 
month, and this can often be renewed upon application to the Librarian. 
Applications for loans, loan renewals, and for information can be made by post 
and telephone by members unable to visit the library; and books and periodicals 
can be sent to members by post, the Institution paying the cost of postage one way. 


British Institute of Management, London, “* Drawing Office 


Organisation.”” New Edition. London, the Institute, 1960. 
55 pages. Illustrations. Diagrams. 


The first edition was published in 1951, when the 
British Institute of Management took over B.S. 1100 of 
which this was Part 9. This new edition is a complete 
revision of the earlier work. 

Contents: Premises — Lighting — Layout of drawing 
offices — Drawing materials — Staff organisation — 
Drawing practice Drawing office routine Planning 
and control of drawing office work — Standards and 
standardisation — Reproduction of drawing — Print 
room. 


Bronx Engineering Co. Ltd., Lye, Worcestershire. ** Bronx 


Press Brake Tool Manual.” Compiled by F. A. G. 
Clement. Lye, the Co., 1960. 70 pages. Spiral Binding. 


Surveys the types of tools which can be used on Bronx 
press brakes. 


Chorafas, Dimitris N. ** Statistical Processes and Reliability 


Engineering.”” Van Norstrand, 1960. 438 pages. Charts. 
Tables, Bibliography. 90s. 


This book is divided into six parts. A-F, dealing with 
the various aspects and methods of statistical application 
to engineering. The last part deals with reliability 
engineering in its strictest sense. Reliability is defined 
as the probability of performing a predetermined service 
over a specified time range and under given working 
conditions. Engineers are continually faced nowadays 
with the need for decision making in spite of incompleie 
information, and this book points the way toward the 
most effective means of making decisions under such 
conditions, Statistical experimentation, stochastic pro- 
cesses, Markoff chains, and the Monte Carlo method 
are all described, and the basic concepts of cybernetics 
and information theory and related factors such as the 
noise problem, are included, and their significance shown. 


Hacon, R. J. ** Management Training: Aims and Methods.” 


London, English Universities Press, 1961. 253 pages. 
17s. 6d. 


An essay on the purpose and practice of management 
training. 

Contents: Part 1. The task. What is the question — 
The scope of training. Part 2. The tools. Lectures, films 
and filmstrips — Discussion group leading — Case study 
and incident methods — Role playing — Projects and 


directed exercises —Group development. Part 3. Theory 
and practice. On co- operation On_ leadership — On 
continuity — Meeting the training needs—- The role of 
the trainer ——- New horizons in training. 


Hawley, George F. ‘ Automating the Manufacturing 


Process.” New York, Reinhold; London, Chapman and 
Hall, 1959. 147 pages. Diagrams. 40s. 


A simply written book on the problems encountered when 
processes are automated. 

Contents: Automation: a state of mind -— Economic 
feasibility — How to get started-— First steps into a 
specific project —- What kind of machine do you want 
Invention — Modelling: the expression of invention 
Building a model — Engineering — Design —- The design 
phase of a specific project — Building the automatic 
machine —- Debugging — The run-in period. 


Henrici, Stanley B. ** Standard Costs for Manufacturing.” 


3rd_ Edition, New York, London, etc., McGraw-Hill 
Book Co., 1960. 402 pages. 66s. 


Describes how to set standards, how to install a standard 
costs system, and how to operate those phases of a system 
relating to accounting entries as well as those relating tc 
managerial control. The third edition of this book brings 
additional information on the engineering aspects of 
standard costs as well as on recent developments in 
accounting. 


Ministry of Education, Central Advisory Council for Educa- 


tion (Wales). ** Technical Education in Wales.” London, 
H.M.S.O. 146 pages. 7s. 


The Report of the Council on the results of an inquiry 
into the educational provisions that would best serve the 
interests of industry in Wales and of those employed in 
it. In English with a Welsh translation. 


Shepherd, D. G. ‘** Introduction to the Gas Turbine.” 


London, Constable & Co., 2nd Edition, 1960. 300 pages. 


Diagrams, References. 45s. 


The first edition of this book was issued in 1949, and 
since then the author’s further experience, including that 
of teacher, has led him to rewrite the whole text. It 
assumes a knowledge of elementary thermodynamics and 
fluid flow, and is copiously illustrated with graphs and 
tables as well as diagrams. It is probably less detailed 
than the earlier edition, however, and deals more with the 
principles involved than in practical matters 
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DRIVE FOR SMOOTH PRECISION 
WITH INDUSTRIAL DIAMONDS 








The finest pistons are turned with diamond tools 
and, for matching precision, their conrods are 
honed with diamonds. 

Industrial diamond tools cut, grind, and polish 
with unsurpassed speed and accuracy and so 
make a vital contribution to increased efficiency 
and production in thousands of engineering 
processes. 





To find out if diamond abrasives, diamond tools, 
or diamond impregnated wheels can help you in 
your problem, please get in touch with the Indus- 
trial Diamond Information Bureau. This Bureau 
is backed by the world’s largest laboratory 
devoted to diamond technology -The Diamond 
Research Laboratory in Johannesburg. For infor- 
mation and advice, without obligation, please 
write to the address below. 






The Industrial Diamond Information Bureau 


2 CHARTERHOUSE STREET (DEPT 8 ), LONDON, E.C.1. 
Telephone: Fleet Street 7157 
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NATIONAL PLASTICS 


use and recommend 


HYSPIN HYDRAULIC OIL 


National Plastics, one of the largest plastic moulders in the country, 
use and recommend HYSPIN Hydraulic Fluids. 


The Hyspin range of fully additived hydraulic oils combines all those 
features which mean optimum performance and long life. There are 
also fire-resistant grades of Hyspin which are highly efficient and 
economical in use. 
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IN (ho Ges 5 snien Swendnns Gangeumnverbiecuersees Edinburgh CMR RENNIE Fic wins SxthswostNiemn Saenona re cootoueneecaee Sheffield 
Ee eID 5 docrnnessccascsuh sabebaphokoouence rues Glasgow Se PORN 5 thos wien Nesacbuveauwamnceawlneenmmatoeees Shrewsbury 
Pee ENE cons cancensbsnctencrocecesmthememeeeeen ce Gloucester Re NO, oo cna sce diiccleecwousssion wavsbounets South Africa 
Loree cove sasctapuansiesBesenestens Halifax © Huddersfield Bee SNOT i esciccs sins nnsioite elon stu eSacebiaeeerca Southampton 
SO a Ipswich & Colchester BO Rees 1 RIO MIRENTA 56.5 dovevencedasionin erie sealed costo South Essex 
SR ee ML 5, Lo ySisniycnhi et exspnatiwmes en Vaceebontaceeeenies Leeds Mi PR MMOMAD: «sien eis is'o Valea watson ed sexs evict irae deblo Stoke-on-Trent 
BE IID os cicn nei wieues <oeueprnnbitawatiepasanasss Leicester Ms tr eI p's isuis nbaawbasieeamene iacenedsnacivewees Swansea 
SEND 553 psas nus acebeinckcasdhpadenannpevensebiocehcsseaes Lincoln DEE ey UM ONIE 5c cis aidacsaiciensnsnicccieenesicaeeslesie oN use teteetes Sydney 
MIN cn skin sna nceueumesbicaboetrbwnnetenteueeee Liverpool BRS MMMIERR I pss /clasicsy wes Feslocrneccuey aes wmcen a eandeneaeas Tees-Side 
eh Sicsiciss desinitiens VarabiceeeeteesthebeccRenee ane London Rie a NARDIN 6 5s vis Sc sucp cession sein ca en note meceane ners Western 
eo iiss cin cavunkeabdesedaranauseieapeseonnondtsonaeeel Luton WN a IID ce sss canesiomaatie ses sscevevnens Wolverhampton 
SGP PET MRNOR: scssuscaviusiaennsiennchveisackeiomes Manchester SRO EERIE ris. nan asic op chivan snare nee eevineeieenr Worcester 


GRADUATE SECTION CHAIRMEN 


EM ee ee . Birmingham Graduate Be Aa CIROORD «5555 Sedscnkasucvancngile Melbourne Graduate 
2 A ee eee Coventry Graduate ee ene ee Newcastle upon Tyne Graduate 
A En ee ek NS OO ee Re err ie Rochester Graduate 
DiS CNL sicbsixonns'covaudecveaxtucee’ Liverpool Graduate A NE i 5ssis ik a cidanaaeeccdasGncaveaumes Sheffield Graduate 
OE MEI wrt ck vena cneosseuecseesacbeoinnee London Graduate OT eT ee Western Graduate 
ADS Se INE nb cepebsmsdsavesnsesnatxancboespuapen Luton Graduate Bes Vis, ING eine duaidtoindngmtioere’s Wolverhampton Graduate 


Rp AR IED Sv sincwonsrecussseessinue Manchester Graduate 
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Talk to Sykes about the VIOB... 


surcr 


= ee : batch production 


for jobbing or small 





The basic model V10B Vertical Gear 
Generator; the most practical 
approach to the problem of low 
cost, small batch, gear production. 
Not only reduces cutting times 


~— evar by up to 50% but increases machine 
» “ utilisation by its exceptional 
kins =f ‘ooo a, simplicity of setting, operating 


and maintenance. 

Robust construction with increased 
pitch capacity. Infinitely variable 
speeds and feeds. Hydraulic Infeed 
with switch selected 

1, 2 or 3 cuts. Faster infeed; no 
cams to adjust. Rapid saddle 
traverse with adjustable drop-off. 
Adjustable off-set saddle for 
maximum feed rates. Setting time 
cut by one third. Ample 

reserve of hydraulic power for 
work clamping. Foolproof operation. 
PLus. .. An extensive range of 
optional equipment and accessories. 





If you would like to know more 
about the VIOB for jobbing or small 
batch production, write for 

a copy of brochure P18/60. 








W. E. SYKES LIMITED - STAINES - MIDDLESEX - ENGLAND 
and associated companies : 
Sykes Tool Corporation Ltd., Windsor, Ontario, Canada. Sykes Machine & Gear Corporation, 
Detroit, Michigan, U.S.A. W.E. Sykes Ltd., Mascot, Sydney, NSW, Australia. 
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SKEFKO SAVE MONEY 
FOUR WAYS... 
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.-.. With the Atlas Copco ERG 


The Skefko Ball Bearing Company Ltd., has recently installed its 
seventh Atlas Copco stationary compressor—an ER6. Designed 
to incorporate every economy factor, the ER6 delivers 1075c.f.m. 
at 100 p.s.i. for the lowest possible cost. Here’s where the 
economies occur:— 


1. INSTALLATION The ER6 occupies about half the space 
usually required for 1000 c.f.m. machines—reduces expensive 
compressor house costs. 


2. INSTALLATION A special base frame can be supplied to 
keep erection and alignment costs to the minimum. 


3. POWER CONSUMPTION 10-15% lower than that of most 


comparable compressors. Taking the lower figure, and presum- Sas 


ing 4,000 working hours per year, this can mean annual savings 


a Stlas Copco 
Side-by-side with two veterans The ER6 has been installed in the compressor ea 
house of Skefko’s Luton plant alongside the first two Atlas Copco stationaries 


installed there. One of these has been in continuous, trouble-free service since 
1932, the other since 1938. The ER6 has all the reliability and long-life potential of pu ts compress ed air 
its ancestors, but what a difference years of Atlas Copco research and develop- 

ment have made... the ER6 occupies less space than either of the other machines to work for the wo rid. 
but delivers more air than both of them put together! 


ATLAS COPCO (GREAT BRITAIN) LIMITED 
Maylands Avenue, Hemel Hempstead, Herts. Telephone: Boxmoor 6040 
Sales and service depots at: 

LONDON - BRISTOL -: CARDIFF : LICHFIELD - LEEDS 
MANCHESTER - NEWCASTLE - GLASGOW - BELFAST - DUBLIN 
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East & West Ridings saa 
Eastern... eve sve 
Midlands ... eee oo 
North Midlands ... eee 
Northern ... eee ee 
North Western ... ane 


Adelaide (South Australia) ... 

Melbourne (Victoria, Australia ) 

Melbourne Graduate — 
Australia) . 

Sydney (New. South Wales) 


Montreal 


Toronto 


Bangalore 


Bombay 
Calcutta 


New Zealand eae 
South Africa 


Birmingham ... 

Cardiff 

Cornwall 

Coventry ce aes 

Derby 

Doncaster 

Dundee wee Pee ve 
Edinburgh __... re ean 
Glasgow es ‘ane ce 
Gloucester 

Halifax & Huddersfield 
Ipswich & or 

Leeds 

Leicester & District . 

Lincoln - 

Liverpool 

London 

Luton 

Manchester 

Newcastle upon Tyne 
Northern Ireland 


Norwich a ies Ae 
Nottingham ... eee eee 
Oxford aus are 
Peterborough | 

Preston eee aes 
Reading “ 
Rochester & "District 

Sheffield wae ait 
Shrewsbury ee ae 
Southampton eee eee 
South Essex ... ate 
Stoke-on-Trent nes 
Swansea «oe eee 
Tees-Side eae ae 
Western ase eee 
Wolverhampton see oe 
Worcester... eee ‘oe 


REGIONAL HONORARY SECRETARIES 


B. Verity Northern Ireland . P. L. Mcllwraith 
B. Brook Scotland D. S. Nicol 
C. Turner South Eastern J. Aikman 
. S. Townsend Southern J. W. Taylor 
Young South Western A. Eustace 
. P- Speakman Wales P. H. F. Burton 

SECTION HONORARY SECRETARIES 

AUSTRALIA 


B. H. M. Coombes, 11 Elmo Avenue, Westbourne Park, Adelaide, Australia. 
A. G. Jones, 13 Laburnum Street, Brighton, S.5, Victoria, Australia. 


G. E. Robert, 18 Rosaline Avenue, Mount Waverley, Victoria, Australia. 
Kk. G. Slorach, 98 Church Street, Castle Hill, New South Wales, Australia. 


CANADA 


J. Brooksbank, an Marceau Avenue, 
Canad 
A. M. Hand, 18 ‘Rintella Court, Scarborough, Ontario, Canada. 


Pierrefonds, St. Genevieve, Montreal, 


Quebec, 


INDIA 


A. R. Iyer, Dy. General Manager, 
Bangalore, 13. 

C. H. de Sousa, Churchgate House, 32 Veer Nariman Road, Fort, Bombay, India. 

C. K. Haldar, Asst. Director General, Ordnance Factories, 6 Esplanade East, Calcutta, 1. 


Hindustan Machine Tools Ltd., Jalahalli P.O., 


NEW ZEALAND 


A. F. Noutch, H. Beaney (Senior) Ltd., 398-406 Great North Road, Grey Lynn, W.2, 
Auckland, New Zealand. 


SOUTH AFRICA 


A. Aitken, 209-211 Pharmacy House, 80 Jorissen Street, Johannesburg, P.O. Box. 10837, 
South Africa. 


UNITED KINGDOM 


W. Silberbach, 45 Bagnell Road, Kings Heath, Birmingham, 14. 
A. E. Haynes, c/o A. B. Metal Products Ltd , Abercynon, Glamorgan. 
F. G. Hawke, 3 Bellevue Terrace, East Hill, Tuckingmill, Camborne, Cornwall. 
R. L. Aston, Lanchester College of Technology Coventry, Priory Street, Coventry. 
W. F. Radford, 15 Sherwood Avenue, Chaddesden, Derby. 
G. R. Wimpenny 16 Tickhill Square, Denaby Main, Doncaster. 
A. J. Fraser, 51 Fintry Drive, Dundee. 
1D. A. Bowman, The Scottish Council (Dev. and Ind.), 
D. S. Nicol, 35 Manse Road, Bearsden, Dunbartonshire. 
A. Emery, 3 Radnor Road, Hatherley, Cheltenham. 
D. B. Verity, Kendoon, 168 Roils Head Road, Norton Tower, Halifax, Yorks. 
D. G. Petch, “ Valandon ”, 231 Berghott Road, Colchester, Essex. 
J. Keightley, 42 Kingsley Avenue, Adel, Leeds, 16. 
J. A. Stovin, 14 Queens Drive, Leicester Forest East, Leicester. 
H. Wright, 101 Longdales Road, Lincoln. 
S. Bateman, 17 Brooklet Road, Heswall Hills, Wirral, Cheshire. 
C. F. Weide, Vickers-Armstrongs (Engineers) Ltd., Crayford Works, Crayford, Kent. 
J. F. W. Galyer, Luton College of Further Education, Park Square, Luton, Bedfordshire. 
J. P. Speakman, 223 Douglas Road, Atherton, near Mz inchester. 
L. R. Douglass, Gateshead Technical College, Durham Road, Gateshead, Co. Durham. 
P. L. McIlwraith, 25 Ward Avenue, Bangor, Co. Down. 
V. Crowther, 2 Willow Lane, Norwich, Norfolk. 
K. Liquorish, 28 Mona Street, Beeston, Nottingham. 
K. F. Watson, 30 Stanway Road, Headington, Oxford. 
N. Holmes, “ Arncliffe ”, 11 Mary Armyn Road, Orton Longueville, Peterborough. 
9 A. Goody, 1 Langdale Crescent, Ribbleton, Preston, Lancashire. 
J. Smallbone, ‘“‘ Maryfield ” Darlington Road, Basingstoke, Hants. 
W. G. Clements, 11 Charing Road, Gillingham, Kent. 
W. Edwards, 2 Wollaton Drive, Bradway, Sheffield. 
W. M. Buchan, Llanberis, 36 Mytton Oak Road, Shrewsbury. 
R. C. C. Wadey, White Lodge, Holly Road, Ashurst, Southampton. 
E. R. Easman, 4 Onslow Close, Chingford, E.4. 
W. Elliott, 1 Longview Avenue, Alsager, Stoke-on-Trent. 
C. L. Clarke, 11 Alder Road, Cimla, Neath, South Wales. 
T. Young, 47 The Headlands, to gtr York, 
A. Eustace, 19 Ferndale Road, Northville, Bristol, 
I. R. Jones, ‘ Shalimar ” Clive Road, Sostiieslicine " Wolverh: ampton. 
R. Wheeler, Old Farm House, 7 Parish Hill, Bournheath, near Bromsgrove, Worcestershire. 


1 Castle Street, Edinburgh. 










Birmingham ... A. Parkinson, 64 Wychall Road, Northfield, Birmingham, 31. 
Coventry N. A. Martin, 2 Home Farm Crescent, Whitnash, Leamington Spa. 
Leeds B. Noble, “‘ Laneside ”, 25 Intake Lane, Batley, Yorks. 

Liverpool T. Drysdale, “ Stoneleigh ”, 2 Livingstone Drive South, Liverpool, 17. 
London B. W. Jenney, 58 Langdale Gardens, Perivale, Middlesex. 

Luton D. A. Slough, 41 Felix Avenue, Luton, Bedfordshire. 

Manchester - J. R.’Ellis, 50 Avonlea Road, Sale, Cheshire. 

Newcastle upon Tyne J. D. Rennison, 26 Kells Gardens, Low Fell, Gateshead, 9, Co. Durham. 
Rochester & District D. M. Samson, 123 York Road, Maidstone, Kent. 

Sheffield bs P. Brown, 21 Rowan Tree Dell, Totley, Sheffield. 

Western J. Russell, 1 Beaufort Road, Clifton, Bristol. 

Wolverhampton R. Wise, 52 Pargeter Street, Walsall, Staffs. 





CORRESPONDING MEMBER IN MALTA 
L. Walmsley, B.I.M Ltd., Marsa Industrial Estate, Malta, G.C. 


CORRESPONDING MEMBER IN MIDDLE EAST 


J. Merkine, 15 Sha’anan Street, Ramat Gan, Israel. 


CORRESPONDING MEMBER IN RANGOON 


J. T. Foster, Office of the Principal, Regional Marine Diesel Training Centre, 
Dalla Docky ard, Inland Water Transport Board, Phayre Street, Rangoon, Burma. 


CORRESPONDING MEMBER IN FEDERATION OF RHODESIA AND NYASALAND 
R. P. W. Curtis, Copper Belt ‘Technical Foundation, Chingola, Northern Rhodesia. 


GRADUATE SECTION HONORARY SECRETARIES 


LOUGHBOROUGH COLLEGE STUDENT SECTION 


Chairman : 
A. K. Bird, c/o 8 Shannon Square, Lane Head, Burnley, Lancs. 


Honorary Secretary 
J. B. Carmichael, 62 Kirkgate, Shipley, Yorks. 


MATERIALS HANDLING GROUP 


Chairman: 
H. Bond, Midland Electric Manufacturing Co. Ltd., Reddings Lane, Tyseley, Birmingham, 11. 


Secretary: 


S. Horwood, Assistant Education and Technical Officer, 10 Chesterfield Street, Mayfair, 
London, W.1. 


EDUCATION DISCUSSION GROUPS 
London Centre 


Chairman : 
D. E. Peerman, “ Oddywood,” Fox Close, Wigginton, Tring, Herts. 


Honorary Secretary: 
D. R. C. Holmes, 35 Sandringham Drive, Ashford, Middlesex. 
Midland Centre 


; Chairman: 
W. L. Jackson, Senior Lecturer in Production Engineering, Chance Technical College, Smethwick 


Honorary Secretary: 
N. Ward, 88 Sutton Oak Road, Streetly, Sutton Coldfield, 
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Sep: 


More than 
£3,000 saved 
in a year 

at Reckitt 

& Sons Ltd 











THE MONEY THAT MANAGEMENTS SAVE THROUGH MOBIL ECONOMY SERVICE 


RECKITT AND SONS LTD of Hull, asked Mobil to suggest improvements in the mainten- 
ance and lubrication systems at four of their factories. Mobil advised using a card 
index system to ensure regular and correct lubrication, reducing the number of 
oils stocked, reclamation of used oil, and several other schemes of preventive 
maintenance and purchasing rationalisation. 

In one year, after applying Mobil’s recommendations, Reckitt made a direct saving 
of over £3,000. A further immediate saving of over £900 is probable. 

World-wide experience of industrial lubrication has been built up by the Mobil Organisation 
over 90 years. The Reckitt case is one of hundreds in which the recommendations of 
the Mobil Economy Service have successfully cut lubrication and maintenance costs, 
Specialist knowledge methodically applied is the value of the Mobil Economy Service, 
The total lubrication requirements of a business and the minimum number of 
lubricants in the smallest quantities it needs must be assessed. And everyone 
concerned must know how to achieve the best lubrication results with the greatest 
economy of labour. These are tasks under- 
taken by the Mobil Economy Service—and Mobil 
the big savings resulting from its recommen- 


dations are a measure of its success. ECONOMY, SERVICE 





Es 


The Production Engines 


one 


EAE TRE 70 junior 7’centre lathe 








at Donald Ross & Partners Ltd... 


a subsidiary of Murex Welding Processes Ltd 


The modern factory of the above Company at Crawley exemplifies progressive 
thought in design and layout. Careful thought was also given to the selection 
of plant and equipment for this factory, a ‘70 Junior’ Lathe was chosen for the 
Turning Section — a choice which has been justified by performance. 


WAKEFIELD ROAD 


WOODHOUSE € MITCHELL | *n="=% vo 


GRAMS:—"*WOODHOUSE BRIGHOUSE’ 
WM,34 


























FOR BRITAING 
AIKCRAFT 
DEVELOPMENT 


SNOW 


surface 
grinding 
machines | 





im 








Precise accuracy, co-ordinated with a high degree of overall finish, 

are features exclusive to the complete range of ‘Snow’ surface grinding machines. 
The illustration shows a PP96/54 Precision Surface Grinder 

with Swivelling Wheelhead installed at the Royal Aircraft Establishment, Bedford. 
It is used for grinding aerodynamic shapes for tests in Wind Tunnels. 

The models are produced to very closely toleranced dimensions 

and an extremely high finish is absolutely essential. 

Model P.P. is available in capacities from 72” x 36” x 18” to 192” x 54” x 54”, 


SNOW & CO. LTD. Machine Tool Makers, 
Stanley Street, Sheffield, 3. Telephone 22272 


DRUMMOND-ASQUITH LTD. World Wide Distributors 
KING EOWARD HOUSE, NEW STREET, BIRMINGHAM. Telephone Midland 3431. Also at LONDON. Telephone Trafalgar 7224 
and GLASGOW Telephone Central 0922, EXPORT DIVISION: HALIFAX HOUSE, STRAND, W.C.2. Telephone Trafalgar 7224, 
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experience is vital to satisfactory 
CLEANING & DEGREASING 


Advice based on experience ensures that Dawson put forward the right machine 
for the job. As can be seen from the illustrations many different types of machines 
are available and have been specially designed according to quantity production 
requirements, types of components and soiling to be removed. This experience 
is at your disposal to ensure the installation of satisfactory equipment for handling 
all types of metal parts on an automatic basis or otherwise according to the 
economics of your production needs. 


Write today for a catalogue describing Dawson equipment or ask for a specialist 
to discuss your particular requirements. 





back 


Dawson “00” Rotary Drum Machine cleaning small electrical parts Dawson Automatic washing machine for Austin Seven Crankshafts 


Dawson Dunking Machine for cleaning engine parts installed at Dawson Machine for cleaning large “rolls” at Richard Thomas and 
F. Perkins Ltd., Peterborough Baldwins Ltd., Ebbw Vale. 


Sales and Service for the British Isles 
DRUMMOND - ASQUITH LIMITED 
Member of the Asquith Machine Tool Corporation 


(oe anata sme cam rssh tapi nnn satr maine eshte SS SSS SS SSS SSSA sence enn senna 
KING EOWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
HF 474 
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Of completely new design, this Asquith 
Radial incorporates many features that 
contribute to higher productivity. 


The spindle, of self contained design, 
has a range of nine spindle speeds 
(in three alternative ranges) and, if 
required, a slide with four power feeds 
in addition to the sensitive feed can 
be supplied as an extra. The spindle 
is bored No. 3 Morse Taper. The 
table has a long bearing on the pillar, 
ensuring rigidity and is adjustable up 
and down by rack and pinion through 

















worm gearing. This table can be swung 
away for mounting large work on the 
baseplate. 


ankshafts 


Built in a range of sizes with maximum 
radius — 32in., 40in., or 48 in. 


Write today for full details. 


WILLIAM ASQUITH LTD. 
HALIFAX - ENGLAND 


\ Member of the Asquith Machine Tool Corporation 
































mas and 


Sales and Service for the British Isles 


DRUMMOND . ASQUITH LIMITED 


— Member of the Asquith Machine Tool Corporation 


— KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 


A492 
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MAXICUT GEAR SHAPING MACHINES 





















Aline of Drummond No. 2A 
Maxicut Gear Shaping Machines 
ficced with magazine type auto- 
matic loading equipment at the 
Austin Motor Co. Ltd 


The Maxicut Gear Shapers in this line 
are equipped with swinging arm type 
automatic loaders, also at the Austin 
Motor Co. Ltd. 






For the mass production of automobile gears, Maxicut 2A Gear 
Shaping Machines can be arranged with either magazine or swinging 


arm type Automatic loading as illustrated. The equipment is 





generally adaptable for use on a wide range of components for 





cutting gears, splines, etc. Write today for further details. 


DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND 
Member of the Asquith Machine Tool Corporation 


Sales and Service for the British Isles 


DRUMMOND - ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 


KING EDWARD HOUSE. NEW ST., BIRMINGHAM Phone: Midland 3431, Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
D 494 
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NES KEELAVITE HIGH-PRESSURE 
| ' PIPE COUPLINGS 


SS 
gn mama == (SXSW tHe KEELATITE 
Keelavite, the ema authority PIPE COUPLING ; 


on hydraulic power transmission, 
needed high - pressure pipe couplings 
to meet the high standards required 
for their successful hydraulic 
installations, result The 

KeelaTite and the Keelaring Couplings. 





US 





E> = 


THE KEELARING 
PIPE COUPLING 





Each coupling has its special 
characteristics and uses, but 

both are equally successful. 
Designed to provide perfect 
sealing and to withstand vibration. 





A Gear 
winging 
nent is 


nts for 





ils. 


THE RECOGNISED AUTHORITY ON 
HYDRAULIC POWER TRANSMISSION 





LS 5 = 


For full details of these couplings write to 


— KEELAVITE HYDRAULICS LTD, ALLESLEY, COVENTRY 


— spe Cage Telephone: Meriden 441 
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Magazine Tape Deck 
manufactured by 

The Garrard Engineering and 
Manufacturing Company Ltd. 











The production of bearings by the powder metallurgy process 

is our specialized business. Extensive technical research and 
development are behind every Lubrook Bearing and enable us to 
match them to the widening range of mechanical requirements. 
Powder size analysis, physical testing and extensive running-tests 
ensure the controlled porosity, structural strength and 

lubrication capacity of each bearing. 

The self-lubricating quality of Lubrook Bronze Bearings overcomes 
the need for periodic lubrication, making them particularly suited 

to those less accessible friction points. 

If you have a specific problem regarding the use of sintered components 
our technical and design departments are at your service. 


LUBROOK 0i Retaininy BEARINGS 










Other famous Bound Brook products include: 

‘Ferrocite’ oil-retaining Porous Iron, Bushes, Bearings and Parts. 

Sintered Metal Parts and Components by Powder Metallurgy. 

Graphited Bronze Bearings. pes 4 
Sintered Brass Parts. 

‘Polyslip' P.T.F.E. lmpregnated Bearings. 

Bound Brook Bronze Filters. Member of the 
Bound Brook Bearings Limited 

TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS. 


Telephone : Lichfield 2027-8 - Telegrams: Boundless, Lichfield 
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Meadows 6 DCS Turbocharged Diesel Engine. 


for Ground Thread Taps 


C. E. JOHANSSON LTD. Specialists in Threading and Precision Measurement 
SOUTHFIELDS ROAD: DUNSTABLE - BEDS TELEPHONE: DUNSTABLE 62422 


DHB 7378 





ing neer 


Engine. 


OHB 7378 


for one of 


RN, MASON & EDWARDS LTD 


24, ENGLAND Telephone; ASHfield 1671 
RNON PLACE, SOUTHAMPTON ROW, W.C.! Tel; HOLborn 1324 


860 
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TOMATIC 





SIZING TRUING COMPENSATION CYCLE CONTROL 
OF OF FOR FOR NUMBER OF 
WORKPIECE GRINDING WHEEL WORKPIECES 


WHEEL TRUING 





Ou 


Madd BW 
Pain 
Cfrinding Fi alin 


THE CHURCHILL MACHINE TOOL 
=== Broadheath, nr. Manchester. Co Ltd 
Altrincham 3262 


Export Sales Organisation 


ASSOCIATED BRITISH MACHINE TOOL MAKERS LTD 5 
London, Branches & Agents 





Home Selling Agents 


CHARLES CHURCHILL & CO. LTD 
Birmingham & Branches 











A Member of the B.S.A. Group of Companies 
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War. SPECIAL 


TOOLING LAYOUT No. [3 


1 ey nginer, 





DESCRIPTION OF OPERATION 


Feed bar to stop, close chuck & centre drill 
Multiple turn two dias. & end- . - 
Drill tapping size hole - . 
Cone bore - 

. Support with centre & form 

. Tap 3"x14 tpi. - . 

. Tangential part off - - 


3DS CAPSTAN 
LATHE 
Code Word : Threds 


Fitted with 2” Air Bar 
Chuck. 


Floor to Floor Time : 


a Tool Position | Spindle | 
a oe ai Speed 


Hex. Turret) Cross-slide | R.P.M. 


Rear | 260/100 
~ | a 


Front | 1650 | 757 


per min. | per min. 


DOUBLE BALL 
HANDLE 

13” dia. 25 ton Tensile 
Steel E.N.I.A. 


Tungsten Carbide & High 
Speed Steel Cutting Tools 


2 mins. 45 secs. 


Max. Cutting Speed 


7) Metres | m/m. 
per rev. 


133 
41-7 
13-1} Hand 
36:2/14 | Hand 
31-6 — — 
230 Hand | Hand 


H.W.WARD 
& CO LTD Ue a 


2 
or 
SELLY OAK, BIRMINGHAM 29 % 


Phone : Selly Oak 113 


Stock Tools, _ouen 
Toolholders, Chucks g 
and Accessories 
for Capstan and 
Turret Lathes. 


*“PRELECTOR’ TURRET LATHES 
Combination Turret with capacities up 
Lathes to 35 in. swing over bed 
with Preselective 
speed-changing. 


/ 
14 in. to 2; in. *D-S* Ax 
DOUBLE-SLIDE g 
Capstan Lathes 
for heavier 
accurate work. 


oA 
LTO 





Wy 


e } 


N 
N 
N 
. 
\ 
\ 


ZZ 


Morse taper shank dead centres. 
SS ~~ 
Morse taper shank revolving ceatre. 


Sa ‘ ESSSSN 


Splash guard over chuck 


~ 
Chip guard on saddle. 


MM lM if i) 


SS 


ate 


G 7 
%Y 


S 


Found: tion Its (in ented type), 


“ffl 
VA 5 


Lj 
a 


velling screws, plates and wedges. ey ‘ : 
SS : z man / Accurate spot facing and centring of 


ruction and spares book. RY: sawn bars, forgings, etc. is essential for 
LE accurate production on centre lathes 


\ SRR 
G 


Z 


Li, 


7 


WY; 


Ge) tele) Mel aal@s 


wocarosarmncne JOHN LANG & SONS LTD. 


TOOL MAKERS LIMITED 


17 GRosveNeR GARDENS swi JOHNSTONE RENFREWSHIRE SCOTLAND 


Telephone : Johristone 400 Telegrams: ‘‘ Lang Johnstone ’”’ 
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model B sliding surfacing and 
screwcutting lathes. 16 to 24’ swing 


Additional Equipment 


Electric motor drive and starter. 
Corrected and calibrated lead screw. 
Automatic stops to longitudinal feeds. 


Quick power traverse to saddle and 
slides. 


Electric coolant pump and fittings. 
Low voltage machine and dial lighting. 
Taper turning attachment. 

Automatic screwcutting. 

Quick-change toolholders. 

Stationary and travelling stays. 
Hydraulic profiling equipment. 


Auto-chucking equipment, 


Bar Capacity of Vice 

Flange Accommodation - 

Facing Spindle Speed - 

Centring Spindle Speed - 

Power of Driving Motor - Pp. 
Speed of Driving Motor - 1440 r.p.m 
FloorSpace - - - 6/0°x3l 
Nett Weight (approx.) - 21 cwt.2@ 


£444.£3 
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and 
wine  Goulder GEAR 
MEASURING 


EQUIPMENT 


This series of advertisements is intended to show how attention to detail design backed by careful and 














precise manufacture has made Goulder gear measuring equipment first choice of buyers who appreciate 


these qualities. 


@ ROLLING TESTER 
SADDLE ASSEMBLY 


used on Goulder No. 1 Rolling Tester to measure 


5 
variations in centre distance as two gears are rolled together 
under spring pressure and hence composite gear errors. 


Special layout of saddles allowing 1, vertical 


oO 
5 


adjustment for gear under test 2, extra 


sensitivity 3, reduced bed length. 


CAM ACTION CENTRALISING LOCK 
TO PROVIDE DATUM 


Tew. 


| feeds. 
FLOATING SADDLE IN NITRALLOY STEEI 

le and 
MICRO-INDICATOR AS ALTERNATIVE TO 
ELECTRONIC RECORDER 

S. 

SPRING TO PROVIDE ADJUSTABLI 
ghting. MEASURING PRESSURI 


STYLUS ABUTMENT PEG 


REAR BEARINGS CONSISTING OF TWO RINGS 
OF BALLS CARRIED ON A HARD STEEL SHAFT 
IN A HARD STEEL BUSH 


FRONT BEARINGS CONSISTING OF TWO BALLS 
CARRIED IN HARD VEE AND FLAT BEARINGS 
SLIDING SADDLE IN HARDENED 


NITRALLOY STEEFIL 
CAM ACTION LOCK FOR CENTRE DISTANCE SETTING 





vig’ " Sn 





HINES 
+’ to 6’ 
12" 
200 r.p.m. 
750 - 
24 hp. 

‘onrent Je Goulder & Sons Ltd., xirkueaton, HUDDERSFIELD. Tels Heddersfidd 5252-3 
orxvee . as 
| cwt. 2 qf = — 


444.63 


Goulder JTHE NAME FOR ALL GEAR TESTING 
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help 
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experience 
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Renault proved in their own factories the efficiency 

and economy of Renault machine tools. Whilst Renault 
design and build complete machines to specific 
requirements an additional help yourself service is 
available. Other manufacturers have helped themselves 
by using Renault machine tools and taking 

advantage of Renault experience. 

You can help yourself with Renault machine tools... 
and help yourself to Renault experience ...a 

technical advisory service is freely available. 

Delivery times can be halved when the customer orders 
the requisite Renault bases, centre tables, columns 

and electro-mechanical heads, and provides 

his own tooling, jigs and fixtures. 

A technical service is available, for design 

and final assembly of machines. 










Electro-mechanical 
head. 
Range 14 to 15 h.p. 





Centre table 














Combined base with centre table 






































































13 h.p. mist lubricated electro-mechanical 
head on a combined base 
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RENAULT 
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HELP YOURSELF by helping yourselves to 
RENAULT EXPERIENCE 


RENAULT MACHINE TOOLS (U.K.) LTD 


SHREWSBURY - Telephone: Shrewsbury 52317 
(a wholly-owned subsidiary of Regie Nationale des Usines RENAULT) 
P6597 
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5 hp. 





6597 
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the 
factor of 
HARDNESS... 


When your products are destined for 
years of hard labour, when hardness is 
a vital factor in their ability to withstand 
the wear and tear of a really hard life, 
then you need to adopt a hard and fast 
rule — always use Efco heat-treatment 
furnaces. 

Efco make box furnaces, salt bath 
furnaces, vertical and horizontal closed- 
quench furnaces, shaker hearth furnaces, 
conveyor furnaces, pusher furnaces, 
gas-fired and electric furnaces — hard 
working furnaces for all hardening 
processes. 

For hardening furnaces that are hard to 
beat consult Efco... 


| EFCO. The Furnace Experts 


GD erFco FURNACES LIMITED 


QUEENS ROAD, WEYBRIDGE, SURREY - Weybridge 389! 
NRP/I/4129 Associated with Electro-Chemical Engineering Co. Ltd. 
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If you require a top performance lightweight 
flexible belt that won’t slip, has enormous strength 
and elasticity with virtually no stretch, and with 
the grip only chrome leather can give, then you 
need a MIRACLO nyicn-core belt. 


FREE Send for this new 12 
page colour brochure 400 
which fully explains in"word 
and picture the Miraclo Nylon- 
Core Belt — the Belt that 
performs miracles. 


he best belt for o) A= 


STEPHENS BELTING CO., LTD. IRA STEPHENS LTD. 
SNOW HILL - BIRMINGHAM 4 ASHTON-UNDER-LYNE 





WALBOURN 











THE SPECIALISTS IN THE REBUILDING OF TURRET-TYPE AU TOMATICS 


I” fon Offer REBUILDING SERVICE 


FOR SWISS-TYPE AUTOMATICS 


@ Machines are rebuilt to original specifica- 
tion of accuracy and limits. 

@ All parts fitted are interchangeable with 
maker’s spares. 

@ Rebuilding not only costs less than 
a new machine but can also be charged 


iz } Lic wholly as maintenance 
BECHLER § TORNOS s 
N 


expenses ranking for full 
PETERMAN 


tax relief. 
MELBOURNE ENGINEERING Co. Ltd. MELBOURNE Nr. DERBY 


(H. E. SLAWSON, M.B.E., M.I.P.E., Man. Dir.) Tel: MELBOURNE 232 





@ We can loan a machine 
equivalent to the one 
taken out thereby assur- 
ing customer of his con- 
tinuity of production. 








C.V.A. 


* May we visit your 


works and quote for 
rebuilding your machine? 
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gy 4 NEW RANGE OFFERING 
~- FASTER CUTTING anp 
LONGER LIFE. 








FOR CARBIDE TOOLS 





The fast, free cutting action and superlative finish they produce have been the 
pre-eminent qualities of Spedia Diamond Wheels since they were originally patented 
in 1932. 


Now, after long research into diamond composition, and bonding materials and 
methods a new grade of wheel has been evolved with substantially improved life. 


The range is described in a new catalogue 
— now available ; Super Spedia Resin Bond 


; — 7 Diamond Wheels, free on request. 
WICKMAN es LIMITED ' q 
MANUFACTURERS OF DIAMOND WHEELS 











your SINCE 1932 
we P.0. BOX 54, COVENTRY ME SPEDIA — your choice for Life ! 
ine? ENGLAND 








$T577 
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SS PRESSINGS 
\ Light repetition compo- 
~ NJ nents or heavy steel pres- 
a \ sings up to 30 ft. in length. 
& From prototype to quantity 
production. 


MOTOR CAR 
CHASSIS 
FRAMES 


Precision production of (] We 
chassis frames on purpose- 5 
built welding assemblies. 


HEAVY 
TRANSPORT 


Commercial vehicle side ~ 
members, axle casings. 
Fabricated steel bodies. 


RAIL CAR 
FABRICATIONS 


Underframes — complete 
assemblies up to 60 ft. in 
length. Bogie frames, 
wagon containers, doors 
and wagon ends. 


WELDED 
FABRICATIONS 


Concrete pouring skips, 
earth moving scoops, 
cement silos, hoppers and 
ducting. 


STEEL PRESSINGS AND FABRICATIONS 
A John Thompson Service to Design and Production Engineers 


Design and Production Engineers will find in the John Thompson Service, a valuable 
extension of their own resources from the earliest stage of design. Early consultation 
with the John Thompson Service brings into play the co-operation of engineers 
skilled in their trade, specialised toolroom facilities and the productive potential of 
single and double-action presses from 25 tons to 2,000 tons capacity. 


““Pressings and Metal Fabrications for Industry’ — 


a valuable addition to your Technical Library. Designers and Production 
Engineers are invited to write for this informative publication to :— 


The Technical Advisory W.F. Department 


John Thompson Motor Pressings Limited 


ETTINGSHALL, WOLVERHAMPTON ‘phone BILSTON 41121 
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3 AUTOMATE PRODUCTION 

* ESTABLISH ACCURATE SIZE CONTROL 
2 INCREASE OUTPUT RATES 

2 IMPROVE PRODUCT FINISH 


3 ELIMINATE SCRAP 
# 


OmT- 
ETAMIC 


pneumatic machine 
control equipment >) . 


A high pressure, self cleansing system embodying the true pneumatic Wheatstone 
Bridge principle with no mechanical or electronic amplifying devices, no pressure gauges or 
regulators, OMT- ETAMIC equipment automatically controls machines through 


permanent contact with products. 


TWO SYSTEMS AVAILABLE 


(A) For visual size indication during machining processes. 
(B) For completely automatic control of component size and machine operating cycle. 
Moderately priced OMT-ETAMIC control systems are applicable to 


all types of grinding machines, lathes, transfer machines, 


cold rolling mills, extruding machines, etc 


MANUFACTURED BY 
OPTICAL MEASURING TOOLS LTD MAIDENHEAD 
SALES ORGANISATION 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH PHONE 3227 MAIDENHEAD 3704 
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UGLY f° O00 E7900 


WITH FULLY AUTOMATIC 
DRILL 4s PITCH 
CONTROLLED TAPPING 


Quickly and easily set for drilling, reaming, 
spotfacing and tapping holes up to 2}” dia., 
on 9”-40” P.C.D. in flanges, rings, discs, etc. 
Provision for fully automatic control of spindle : 
rapid approach, drill feed, withdrawal, tapping 
feed, spindle reversal, table indexing or 
combinations of these with manual 
operation for any selected movements. 

12 speed spindle in mechanically 

actuated quill with 

12” traverse 

and infinitely 

variable feeds 

between }” and 

12”/min.; rapid 

approach at 230”/min. 

and withdrawal at 330”/ 

min.; 36” dia. indexing 

table driven through worm 

gear by independent } H.P. motor. 


For full details, send for illustrated leaflet : 
JAMES ARCHDALE & CO LTD = 


BLACKPOLE WORKS - WORCESTER 
Tel: Worcester 27081 (7 lines) 


srarcier oH: ceoup 


Sole Selling Agents: 
ALFRED HERBERT LIMITED COVENTRY 
Tel: Coventry 89221 


HIGH-SPEED 


VERTICAL DRILLS 


WITH AUTO-INDEXING 
ROTARY TABLE 


RUIN ERG Ea 


pits 
4a8 





ineer 





Mechanical 
Tubing 


from 


atkland Scowcrogt 


Worth 
lookin 
into... 


@ The right sizes 

@ Stocked systematically 
@ Quick deliveries 

@ Good service 

Mild Steel or Stainless 
Cut lengths or randoms 
For prices, stock positions 
and delivery arrangements 


Telephone: EAGLEY 600 


MARKLAND SCOWCROFT 


LIMITED 
BROMLEY CROSS, Near BOLTON 














The Production Engineer 


‘RIBBAGK’ 
HAMMERING MACHINES 


For cold and hot forming of 
steel and non-ferrous metals 


Working diameter up to 19 inches 


TYPE RD 125 HHV 


Silent, 
Vibration free, 
wear resisting 
construction 


right 

TYPE RD 230 HH/Z 

*‘RIBBACK’ HAMMERING MACHINE 
WITH AUTOMATIC FEED 





below 
TYPE RU 40 








Tube points, Steel Boiler Conical Constrictions Tube masts 
round or folded for Bottles Tube Tube reduced 
tube-drawing and shrunk 


Usine de Wecker 
S.arl. Wecker/Luxembge-.. 


Represented by D.M.M. (Machinery) Ltd. 


Universal House, 60 Buckingham Palace Road, London S.W.1 
Tel. No. Sloane 0701 
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Here is a Machine Vice with built-in 
precision. As its name implies, it actually 
grips the work hard down on to its table 
or parallels. An accurate set-up in 
seconds ! 





The illustrations show the boring of a location pin hole 
in a fuel pump assembly fixture at the premises of 
Messrs. AC-Delco, Liverpool, by whose courtesy the 
photographs are reproduced. 














THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
: Li ENGLAND 


BLO) 544) aa Ole) ARE OBTAINABLE FROM Y R USUAL 
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No need for additional 
machines and extra floor space 


















DIMENSION 
INDICATORS 





tt 


* Reduce stoppages Le 


for measurement Pr: 
after each cut. at 


* Increase machine 
utilisation and ch 
output. fo 


* Reduce setting 





errors : 
' a 
Ww 
fo 

* Direct readings of workpiece 
dimensions give greater speed and , 
accuracy. h 


St 
Full technical details on request 


English Numbering Machines Ltd. 


Dept. 3K - QUEENSWAY - ENFIELD - MIDDX - HOWard 2611 (5 lines) - Grams: Numgravco, Enfield 
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I told 
the man 
from 

A&S-— 






s 


theres a catch in it 
somewhere = 


Look, I’ve seen the Bridgeport in the States. 
t Practically every machine shop over there has 






CS 





at least one of them. It is, as you say, more 
universal than a ‘universal’—but of course 
you’re not serious about the price. You don’t 


\D 


buy milling machines out of petty cash. I’d 
cheerfully pay three times the price you mention 
for a Bridgeport like the ones I saw demonstrated 
—and I'd be willing to wait for it too. 


ONLY THE 


week, and yet demand has exceeded supply Sel s 
for twenty years. Correct ? OF F E R AY S 0 M 'T CH 


In addition to every kind of vertical work, 












So let’s make sure we’re both talking about 
the same machine. In the States, these machines 






are turned out at the rate of 130 or more per 










the Bridgeport can do right-angle milling, 


drilling, boring, profiling, slotting, cherrying, | : 
hydraulic duplicating and all the rest of it. Right ? it’s true! 
Now then, do you mean to tell me you'll Ask us for literature and & 
sell me the identical Bridgeport . . . what? .. details. We'll confirm 
the price in writing. 








further improved ? Now 12” cross traverse, 
more rigidity, increased versatility . . . enough! 


‘d. 


nfield 


I warn you, I’m writing that impossible price . 

into my order—one new Bridgeport Milling ADCOCK & SHIPLEY LIMITED. 
Machine for one third of the price it’s 
feally worth to me 


P.O. Box 22, Ash Street, Leicester. Telephone Leicester 24154-6 
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Whatever 
your 


gauging 
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Tea 


atelViommuals 
answer 





TEDDINGTON INDUSTRIAL EQUIPMENT LIMITED - SUNBURY-ON-THAMES - MIDDLESEX 


TELEPHONE : SUNBURY-ON-THAMES 600 - GRAMS & CABLES: TEDDEQUIP, SUNBURY-ON-THAMES + TELEX: 2-2742 TEDDCONTSNBURY 
1896 
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Lapointe design skill does not stop 

at the basic broaching machine. 

It goes right through to the design 

of fittings and fixtures... 

to hold all components 

no matter their shape. The Lapointe 
66” DRV, for example, 

is now busily broaching Stub Axles. 
Even these intricately shaped components, 
with difficult-to-get-at faces, 

set no problem at all 

to Lapointe engineers. They adapted 
the machine, designed the fixture 

and broach hoist to simplify removal 
of broach bodies when blades 

have to be changed. They showed that 
their ingenuity can surmount 

all obstacles... that it pays to 

come to Lapointe for better broaching. 





photographs by courtesy of 
Armstrong Patents Co. Ltd, 


come to |LAPOINTE| for better broaching 











British Made sii The Lapointe Machine Tool Co. Ltd 


Otterspool Watford By-Pass Watford Herts 

‘ Watford 31711 (4 lines) Cables: Lapointe Watford 
ES EX Subsidiary: Lennie & Thorn Limited Bracknell Berkshire 
also The Lapointe Machine Tool Company Hudson Mass. USA 


SNBURY 
11596 





One of Shell’s recent achievements in Industrial 
Lubrication has been to reduce the risk of skin trouble 
for machine operators. Until the new Shell Dromus 
range, most modern soluble cutting oils contained 
phenolic compounds, which can cause skin irritation. 
They were used as coupling agents between the actual 
oil and the emulsifier. On high-speed machines, especi- 


| 
| 
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achievement 


: 


4 


ally, the water evaporates and the emulsion concen- 
trates. And that’s when the trouble can start. Shell 
scientists found a better coupling agent, and 
made it work. And now, at no extra cost, 
management can reduce working risks for 
their staff. Write for the book, ‘Selecting Your 
Cutting Oils’ toShell-Mex House, London, W.C.2. 


SHELL INDUSTRIAL OILS 
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t| Shell demonstration 





Two clean, bright pennies are placed in beakers of oil, of 
equal performance level, one Shell Garia Oil 21, the 
other a conventional cutting oil containing sulphurised 
additives. After three hours at room temperature one 
penny is still bright and stain-free, the other heavily 
stained with black copper sulphide. The bright 
penny is from the beaker containing Shell Garia Oil 
21, the blackened one from that containing the 
conventional oil. While these were just pennies they 





could have been bronze bushes in your machine 
tools—stained in less than half a shift. Sulphur is 
essential in heavy-duty cutting oils. Special additives 
in Shell Cutting Oils protect your machine tools and 
yet allow the sulphur to do its job. Write 

for the book ‘‘Selecting Your Cutting Oils’’ 

to Lubricants Department, Shell-Mer House, 

London, W.C.2. 

DROMUS ...PELLA...MACRON...GARIA 





S|SHELL CUTTING OILS 
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blow-moulding 




















cheaper moulds 


no welding—no waste 


Blow mould your products in Rigidex polyethylene and in one operation 
you give them all the features that count in today’s 

highly competitive markets ...dependably functional design, 
seam-free construction, durable colours and unrivalled resistance 

to abrasion, corrosion and stress cracking. All this and 

economical construction too! Blow-moulding with Rigidex eliminates 
welding, cementing and the need for hardened steel moulds. 

All scrap can be used. And the strength of Rigidex, even in thin sections, 
permits valuable savings in raw materials. If you have yet to experience 
the advantages of Rigidex strike the first blow now.... 

WRITE FOR BOOKLET NO. 354 TODAY. 








Rigidex is a reg’d trade mark of British Hydrocarbon 
Chemicals Ltd and one of the products 

they manufacture at Grangemouth. 

Sole Selling Agents 











A COMPANY IN THE 
DISTILLERS PLASTICS GROUP 


British Resin Products Ltd 








SALES AND TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON W1 HYDE PARK 0151 


Oiler Ploiticesa Lowe Eveymans . 
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GENERAL 
PURPOSE 
FURNACES 


INDUCTION 
HEATING 
EQUIPMENT 














CONTINUOUS 
CARBO- 
NITRIDING 
FURNACES 


CARBURISING 
EQUIPMENT 


Every heat-treatment requirement of modern industry is met by the very wide 
range of Wild-Barfield equipment. 

Over 40 years’ specialist experience of building electric furnaces to the highest 
standards of workmanship has placed Wild-Barfield in the unique position of 
being able to offer an unparalleled service both in research and manufacture. 


ELECTRIC FURNACES 
FOR ALL HEAT-TREATMENT PURPOSES 


Backed by 40 years’ specialist experience 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 
ELECFURN WORKS, OTTERSPOOL WAY, WATFORD-BY-PASS, WATFORD, HERTS. Phone: Watford 2609) (8 lines) Grams : Elecfurn, Watford 
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for maximum production 
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th SMART & BROWN 


CAPSTAN LATHE 


Maximum dead length collet capacity 11/16’ 





LRST turret slide 


Centre height 4 
Spindle bore to turret face (max.) 113° 
Spindle nose 29/32’ 


EPICYCLIC GEARBOX available 





ONE OF BRITAIN’S FINE LATHES 


CWP screw operated cut-off slide 


Smart & Brown (machine tools) Ltd. 
25 MANCHESTER SQUARE - LONOON - W.I 
Telephone WELbeck 7941-5 Cables’ Smartool, Wesdo, Londor 


MAKERS OF PULTRA MICRO LATHES AND GRINDING MACHINES 
he GAS PURIFICATION AND CHEMICAL GROUP OF COMPANIES 
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Model 1590—90 mm. Centre Height. 


25% 
Ps 


— 
ICSE Z \ 
SAHwndVwans . 
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Dutra; micro lathes 


The Pultra Capstan Lathe 


is also available in 50 and 70mm. 





centre heights and can be supplied 
as Toolroom, General Purpose and 
Production models. 

Lathes can be equipped to your 


requirements from the standard units. 





‘off slide PULTRA LIMITED 


25 MANCHESTER SQUARE -. LONDON .:- W.1. 
Telephone: WELbeck 7941-5 Cables: Smartool, Wesdo, London 


Member of the GAS PURIFICATION AND CHEMICAL GROUP OF COMPANIES 


NRPS NRP 3472 
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IN PARTITIONING: 
to make the best use of \ 
light and space Pd 































IN OFFICE FURNITURE: ™ 





1 streamlined— 1 
\ efficient—space saving P 
. ? 
s -- 
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We live in a new age of steel. An age where steel has 
progressed beyond its basic use in industry, to enter 
modern life in new, sculptured forms. Instrumental 

in this exciting development of one of the most 
fundamental of all raw materials are Norwood Steel 
Equipment Limited... where, today, steel is fashioned 
into contemporary office and industrial partitioning 
... compact, pleasingly-proportioned office furniture 
...and super-efficient storage systems. Steel is 
strong. Steel is clean. Steel is aesthetically light and 
airy. At Norwood Steel Equipment, steel is fashioned 
to fit neatly into the demands of modern architecture 
and modern living, by adding new concepts of design 
and colour. 

In this new age in steel, consult Norwood Steel 
Equipment Limited. 


NIS1S 


NORWOOD STEEL EQUIPMENT LIMITED 


HEAD OFFICE AND FACTORY: 
Howard Way, Harlow, Essex (Harlow 25651) 











LONDON DISPLAY CENTRE: 
149 Borough High Street, London S.E.1 (HOP 5033) 
and at Birmingham, Manchester and Bristol 










create new ideas:in steel 
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IN STORAGE SYSTEMS: \ 
\ strong—adaptable— } 
* easy to erect and use P 
i‘ e o?” 
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YOUR COMPLETE 
GUIDE TO 

THE NEW AGE 
IN STEEL 


Norwood Steel Equipment have produced 
three volumes detailing the new applica- 
tions of steel in partitioning, office furni- 
ture and storage equipment... they will 
be forwarded to you free of charge, on 
request. 


(Pearse eee eee ess 


To: NORWOOD STEEL EQUIPMENT LIMITED 
HOWARD WAY, HARLOW, ESSEX 


Please send me your publications on 


Stee! partitioning [] Steel office furniture C] 


Stee/ storage systems [] 


NAME... 


I 

| 

I 

| ADDRESS 
I 
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Electrical Aids in Industry — Data Sheet 







Factory Heating—2 


It is impossible in this Data Sheet to describe in 
detail every type of electric heater on the market, 
but a representative selection is dealt with below. 
Each type of building presents its own problem, 
and the best plan is to seek advice from your 
Electricity Board, who will be pleased to help. 


‘OFF PEAK’ ELECTRIC HEATING 


Because the ‘off peak’ load makes use of generating 
and distributing equipment when it would otherwise 
be idle or underloaded, it is attractive to the Elec- 
tricity Boards, who offer cheap ‘off peak’ tariffs. 
Three types of ‘off peak’ heating systems are 
available, namely: 


(a) Hot water storage heating: This consists of a 
conventional hot water radiator or panel heating 
system through which hot water from a large storage 
vessel is circulated. The water in the storage vessel is 
heated electrically during the ‘off peak’, low tariff 
hours and is circulated when required through the 
radiators or panels. 


(b) Block storage heaters: These heaters consist 
essentially of a number of firebrick blocks which are 
heated up during the ‘off peak’ hours by means of 
suitable electric heating ele- 
ments. The storage heaters 
are clad with a layer of 
suitable heat-insulating ma- 
terial and are housed in a 
sheet metal casing, the de- 
sign being such that the 
stored heat is gradually dis- 
sipated throughout the day 
by means of radiation and 
convection from the casing. The great advantage of 
this method is that these heaters can easily be in- 
stalled in existing buildings. 








(c) Floor warming: In an ‘off peak’ floor warming 
installation, electric heating cables or ducts housing 





Plan view of room Isometric view of heating cable 


withdrawable cables are embedded in the concrete 
floor of the building. The cables are switched on and 
the floor is heated up during the ‘ off peak’ hours, and 
the mass of concrete and screed of the finished floor 
has sufficient thermal storage capacity to heat the 
building during the period when current is not avail- 
able. This method is only applicable to new buildings 
or buildings where new floors are being constructed. 


DIRECT ELECTRIC HEATING 


(a) Unit heaters: These consist of a bank of electric 
heating elements fixed in a casing on which is 
mounted a fan which draws or blows air over the 
heating elements and discharges it, usually through 
adjustable louvres, in the required direction. A num- 
ber of such units are mounted on the walls or 
stanchions or hung from the roof members in 
appropriate positions throughout the works. 


\\ yt 
{{d]+ 





(b) Infra-red heaters: These consist of heating 
elements usually of the sheathed metal or silica tube 
type mounted in a polished reflector. They operate at 
temperatures from 700 to 900°C, and give off the 
greater part of their heat output by radiation. They 
are mounted overhead in a similar way to unit 
heaters and are particularly useful for providing local 
areas of comfort in spaces not otherwise heated. 








(c) Tubular heaters: These, as the name suggests, 
take the form of tubes approximately 2” in diameter 
containing an electric heating element and are avail- 
able in lengths from 2 to 17 ft. The normal loading 
is 60 watts per foot run and the surface temperature 
is from 180 to 200°F. They are usually placed round 
the walls at skirting level, but also can be used at 
high level in order to prevent downdraughts from 
windows and skylights. 





For further information get in touch with your Electricity 
Board or write direct to the Electrical Development 
Association, 2 Savoy Hill, London, W.C.2. Telephone: 
TEMple Bar 9434. 

Excellent reference books on the industrial and com- 
mercial uses of electricity and reprints of articles and 
papers are available. 

E.D.A. have available on free loan in the U.K. a series 
of fflms on the industrial uses of electricity. Film and 
Book Catalogues and Publications List sent on request. 
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DEDICATED to your SER VICE 











problem presented is a problem solved — when placed before this organisation of 
technical specialists in metal cleaning and stripping. “S.A.C.” service is nation-wide 
3} fe) 
—its representatives able to advise you on the spot—its recommendations backed by the most 
up-to-date laboratory and manufacturing facilities, “SA.C.” processes cover every phase of a 


cleaning, servicing and protecting all metals during manufacture and maintenance 





SUNBEAM ANTI-CORROSIVES LTD. 


CENTRAL WORKS + CENTRAL AVENUE + WEST MOLESEY + SURREY 
Telephone: Molesey 4484 (5 lines) Telegrams: Sunanticor, East Molesey 


Manufacturers of 


STRIPALENE + FERROCLENE + ALOCLENE + FERROMEDE «+ BRAZOCLENE 
(Regd. Trade Marks) 


_ APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 
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— Static type control schemes 





for all industrial processes 








Static 


Transistorised Amplifiers 
> =1 Logic Elements 











Contactless 
Sensing Units 










































Y Multi-motor 
Y > _J Control Centres 








Static Variable 


Speed Drives 


Y Packaged 
Y Ward-Leonard 














Controllers 
























A.C. DRIVES 
$ to 1 horsepower 
30:1 speed range 
% of top speed regulation 










‘UNISTAT’ 


Standard variable speed 
A.C. and D.C. drives provide 
many features 

including: 



















Static control 

Wide speed range—continuously variable 
Close speed regulation 

Rapid acceleration and retardation 
Unaffected by dirty atmospheres 

High reliability 

High efficiency 

Low installation costs 
Low running costs 
Minimum maintenance 






D.C. DRIVES 

4 to 150 horsepower 

20:1 speed range 

4% of top speed regulation 
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A wide range of optional extra 
facilities including more accurate 
speed control available 

if required. 










CONTROL GEAR DIVISION, KIDSGROVE, STOKE-ON-TRENT, STAFFS. Telephone: Kidsgrove 2141 
The English Electric Company Limited, English Electric House, Strand, London, W.C.2. 























TO YOUR AID! 





WE SPRING 


If you're struggling with a knotty spring 
or presswork problem, get on to Terrys! 
Our design and research staff will gladly 
help you out. But it’s better to call us in 
at the very beginning...at the blueprint 
stage. Then we may save you consider- 
able time and money. You get the full 
benefit of our specialised skill and 
experience right from the start and are 
sure of the most suitable springs or 
presswork for your particular purpose — 
designed for utmost efficiency and 
reliability. Consult us at any time 
we are always at your service. 


TERRYVS springs and presswork 
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HERBERT TERRY & SONS LTD., REDDITCH, ENGLAND 
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KNOW YOUR DIAMOND 






Hardness and surface testing 








Inevitably, modern engineering 
techniques are based on our 
knowledge of materials and 








their properties. We take for 
granted our ability to measure these properties, and it 

is chastening to consider how much our progress would be 
retarded if, for example, we were unable to measure hardness 
accurately. Without the diamond, that would be our situation, 
because diamond tips of pyramidal or conical form are the heart 
of hardness-testing machines the world over. Again, technology 
today often demands standards of accuracy and surface finish 
beyond the conception of our forefathers. Here also the diamond 
is invaluable: its hardness and resistance to abrasion give 

it an almost indefinite life in gauge anvils, while its property 

of taking a microscopically keen edge has made possible the 
measurement of surface irregularities as small as one micro-inch. 


Data sheets available 


L.M.VAN MOPPES & SONS (o1umono roo.s) LTD 
BASINGSTOKE - HAMPSHIRE - ENGLAND 


TELEPHONE: BASINGSTOKE 1240 - TELEGRAMS: DIATIPT, BASINGSTOKE 
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Ta \ BekiccrcenedH HYDRAULIC DIESINKER 


ENGLISH AND FOREIGN PATENTS PENDING 


The machine of the future 


Automatic, semi-automatic and hand 

operated in one unit, producing a 

finish equal to conventional hand operated Diesinking machines. 

Equipped with Roughing and Finishing Spindles having infinitely variable speed 

range from 75- 10,000 r.p.m. Capable of heavy cuts or finest detail work 

as shown by the untouched photograph of an actual work sample. 

Variable Table feeds provide rapid approach to cutting area. Up to 30° 
reduction in cutting times actually obtained in customers’ works. LADIES SHOE HEEL MOULD 

Years of research and development have gone into this competitively priced 


machine to help YOU to provide high-class products economically. 4 machine is available at our 


London works for inspection and 


demonstration on your samples 
GEORGE H. ALEXANDER MACHINERY LTD. Glen 


by appointment 
Telephone : 
82-84 COLESHILL STREET - BIRMINGHAM 4: ENGLAND “Viking, Birmingham” 


ASTon Cross 3264 











OO a on 
Jig ts To ensure economic output, work 
s loading and fixing times must be 
th- cut to the minimum in all pro- 
wi duction operations, but at the 
same time accuracy and efficiency 
must be maintained. 

Much depends on the design of jigs and 
144 celc} fixtures and most designers now regularly 
Nl cim = specify “ Speetogs ’’ wherever instantaneous 
clamping and release of the job is required. 
As standard units for immediate incorpora- 
tion into jigs and fixtures ‘‘ Speetogs ”’ are 
unequalled and for years now we have 

regularly supplied them from stock. 


There is a “ SPEETOG”’ clamp 
for every purpose. 


Write for details of our ever 
growing range. 


"Speed Tools Lt! 


VEREKER HOUSE , GRESSE ST., LONDON W.1. Museum 1039/1099. SPEETOG BULLDOZER 
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More substantial 
than a tip 


With Stag Major Superweld cutting 
tools you get more than a tip. 

The cutting end of one of these 
tools is a good substantial piece 

of Stag Major high-speed steel, 
inseparably fuse-butt-welded to a 
high grade steel shank. For little 
more than the cost of redressing you 
get a complete solid tool hardened 
and ready for use on a lathe, shaper, 
planer, etc. 

Please send the request form for 
Superweld booklet and tool chart. 


EDGAR ALLEN & CO. LIMITED 
IMPERIAL STEEL WORKS - SHEFFIELD 9 


/ ETD72/PE 
To: EDGAR ALLEN & CO. LTD., SHEFFIELD, 9 | 
Please send ‘* Superweld *’ booklet and chart to 


NAME 


FIRM. 


ADDRESS 


POSITION / 


settee einenemmenniememmmmmel 
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OPTIDRESS 


Wheel forming without 
templates under micro- 
scope observation. 


NEW BS ie 
PROJECTORSCOPE | 


a 


—— 

































Featuring easy screen 
comparison against your 
enlarged drawings, from 
usual operator’s 
position. 


© Complete Form Control for your Grinder 








PRECISION GRINDING LTD 


MILL GREEN ROAD - MITCHAM -: SURREY_ Phone: MITCHAM 3014/6 








You will find the vacuum pump to suit your 
requirements in the wide REAVELL range. 
Here we show one of a series of horizontal 
double-acting dry vacuum pumps available 
as single stage or two stage units. 


Single stage pumps of this type are avail- 
able in twelve sizes with displacements from 
75 to 8,000 cu. ft. per minute and a maxi- 
mum vacuum of 29.5 in. Two stage pumps, 
also available in 12 sizes, have a maximum 
vacuum of 29.9in. and displacements from 
36 to 4,000 cu. ft. per minute. 


The pump’s cylinder and covers are water 
jacketed to keep down the temperature of 
the rarefied air under compression and 
ensure high efficiency. In addition to 
vacuum pumps, we manufacture rotary, 
turbo and_ reciprocating compressors 
designed for pressures up to 22,000 Ibs. 
per sq. in. 


REAVELL & CO. LTD. 
Rea U e| | RANELAGH WORKS, IPSWICH, SUFFOLK 


TELEPHONE : IPSWICH 56124 








When you have a _ problem in 
compression, get in touch with us. 





WT.24 MAKERS OF COMPRESSORS AND EXHAUSTERS FOR ALL INDUSTRIES 
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Why waste water? RE-USE it! 


WHEREVER water is used to remove 
heat, a Heenan Water Cooler gives 
direct, continuous saving — because 
it permits the same water to be used 
over and over again. 

Constantly re-cooling and re-circu- 
lating the supply, it not only pays for 
itself very quickly indeed . . . it brings 


you immediate protection from such 





dangers as water shortage, loss of 
pressure, rationing (always possibili- 
ties during any Summer), and makes 
you practically independent of mains 
water supply. Our advisory service — 
with its long technical “know-how” 
in solving water cooling problems 
around the world — is always at your 


disposal. Call in Heenan & Froude. 


Remember — There 10 no bubotetedt for Cerin 

















WATER COOLERS BY H Ee Ee N A N & 


ENGINEERS, WORCESTER 
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ELLIOTT, —aridnil 


MILLING MACHINES 


VERTICAL MODEL 
£1830 including 3 phase electrics 


48” < 113” table 

32” longitudinal traverse 

Power feeds and rapid traverse in all directions 

12 spindle speeds 30-1,050r.p.m. or 43- 1,500 r.p.m 
18 table feeds 0.65-15in./min. or 0.93 - 21.5 in./min, 
5 h.p. motor 

Backlash eliminator standard equipment 





Investigate the 


UNIVERSAL MODEL 
£1650 including 3 phase electrics ELLIOTT 


SYSTEM 


Manufactured by: 


(MEMBER of the B. ELLIOTT GROUP) 
4 VICTORIA WORKS - WILLESDEN - LONDON . N.W.10 Si 


Tel : ELGAR 4050 (14 lines) Grams: Elliottona, Harles, London ot, 


(MACHINERY) LTD overseas subsidiaries CANADA * U.S.A.» AUSTRALIA - S, AFRICA 











GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 











We also manufacture Rotary Cam and 
Profile Milling Machines, Short Thread 
Milling Machines, Multiple Drilling 


STAD Tad TTA MUMREDIE Hescsansriachines,TappineMachines, 


End Facing and Centring Machines, 


COVENTRY sxx: cover secs ncaa 
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“ARO-BROOMWADE” 


—ACMOTORS FOR 
CONCENTRATED POWER 


VALVE OPERATION 





POWER DRIVES 





and many other applications 


“ARO-BROOMWADE”’ Air Motors — weighing less than 3 1b.— are ideal for use in danger areas, 
fume laden atmospheres and other conditions where a high safety factor is essential. Seven 
models are available covering a free speed range with forward rotation from 17,000 R.P.M. 
Direct Drive; 5,000 to 2,100 R.P.M. Single Gear Reduction and 1,450 to 500 R.P.M. Double Gear 
Reduction. Working at 90 p.s.i. the design and precision manufacture of these compact, 
powerful units result in a very high degree of ECONOMY, EFFICIENCY, AND RELIABILITY 
which are the outstanding characteristics of all ‘‘ BROOMWADE” Pneumatic Equipment. 


Write today for Publication No. 450T.E. giving full details 


“BROOMWADE” 


AIR COMPRESSORS AND PNEUMATIC TOOLS + YOUR BEST INVESTMENT 





Broom & Wade Ltd., P.O. Bor No. 7, High Wycombe, Bucks. Telephone: High Wycombe 1630 (10 lines) Telex: 83-127 


898 SAS 
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USASPEAD 


Super freecutting 
bright steel 


Produced specifically for CAPSTANS and AUTOS 


BS 970 1955. EN.IA 


The engineering trade has long recognised 
the superior quality of this freecutting 
steel, which has acquired a wide 
reputation for ease of machining, high 
cutting speeds, long tool life and the 
ability to produce components of 
excellent finish and accuracy. 

Usaspead super freecutting bright 

steel is closely controlled for chemical 
composition and mechanical properties, 
and responds readily to normal case 
hardening treatment. 

A complete range of EN specifications is 
available. 


Le} - fe} a) aa - 1611 ot 
=) me a fed 
FURNACES THAN 








A COMPLETE RANGE OF 
EN SPECIFICATIONS 
1S AVAILABLE 


MACREADY’S 


METAL COMPANY 


LIMITED, 

USASPEAD CORNER, PENTONVILLE 
ROAD, LONDON, N.1. 

Phone: TERminus 7060 and 7030 (30 lines 
Grams: Usaspead, London, Telex. 

Telex No. 22788 





RESISTANCE 
FURNACES 





G.W.B. FURNACES LIMITED (FURNACE DIVISION), DUDLEY, WORCESTERSHIRE. TEL: DUDLEY 55455 


ASSOCIATED WITH GIBBONS BROS, LIMITED AND WILD-BARFIELD ELECTRIC FURNACES LIMITED 


Gws/286 
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It shows in the costings — 


THE MONEY A MANSAVER SAVES! 


n 


£ neer 





@ Electrically operated ‘‘Mansaver” ® There’s a ‘“‘Mansaver”’ grab to handle 
grabs give maximum speed and ease coils, sheets, bars, slabs, billets, tubes, 
of operation, plus maximum safety. paper reels, palleted loads, bales, 

® The ‘“‘Mansaver” range of grabs is the barrels and many other materials. 
result of long and detailed research @® Manual, semi and fully automatic 
into industrial needs and conditions. mechanised grabs for otherapplications. 











Y’s 


Ss 
ONVILLE For Alcan Ltd. England—104-ton motor- 
grab handles sheet steel packages for operated ‘“‘Mansaver” Style 1142 handles 
Coventry Radiator. 48” to 112” length, 24” to aluminium slabs up to 85 feet long, 36” 
) (30 lines 50” width. Leg adjustment for width by hand- to 84” wide. 13 pairs telescopic legs are 


= chain wheel. End hooks fitted to support adjusted for load width by one common 
sheets at mid-span where required. drive. Two-point suspension from over- 
head crane. 





The ‘“Mansaver"” grab, Style 1588, motor 
operated rotating crane hook to give con- 
trolled rotation of loads where required. 
Illustration shows a “‘Mansaver"’, Style 1418, 
motor operated coil grab suspended from 
the hook. 


FOR TECHNICAL DETAILS OF THESE 
AND THE MANY OTHER ‘MANSAVER’ 
APPLICATIONS, WRITE OR ‘PHONE 


50 tons capacity, “Mansaver” grab, 
Style 1142. Handling trays of alumin- 
ium coil at Alcan Ltd. Legs are power 
operated and controlled by overhead 
crane operator. 





GEO. W. KING LTD. 


ARGYLE WORKS (P.E./70), STEVENAGE, HERTS. TEL: STEVENAGE 440 





| §5455 


Gws/286 
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ARE YOU ‘LAWFUL PREY’? 


Remember Ruskin’s quotation about those who buy solely 
on price? (We'll quote it in full for the benefit of anyone 
who has not heard it, if he cares to write in.) 


Whether you buy on price, performance, or both. . . 
fact is that in using a Cutting Oil recommended by 
Edgar Vaughan, you can be certain of a really wise ‘buy’. 
Its use will ensure increased production, better finish, 
lower labour costs, longer tool life .. . in plain English— 
VALUE FOR MONEY. 


An experienced Representative will gladly call to assist 
you in solving your cutting oil problems, without obliga- 
tion. Please write or telephone. 


METAL CUTTING OILS 


An_ interesting brochure entitled ‘Metal 
Cutting Oils’ is available . .. applications 
on your business heading, please. 






Edgar LEGGE STREET 
du ieha BIRMINGHAM 4 
€ Col 
Works and depots at: Birmingham, London (Southall), Manchester, 
Liverpool, Bristol, Glasgow 


@ In association with the Houghton group of companies all over the world | 


INTERCHANGEABLE 




















awkwalt 
nut _oeelieapncl 


tial to speed and ease of 
installation and servicing work. 
e Supplied as a handy and compact kit, 
A Leytool offer a comprehensive range of 7 
U | sockets, a reversible ratchet spanner, a 4" driver 
/ - and an extension piece for long reach—all made 


of hardened chrome alloy steel... plus a strong 
metal container. 



























Write for illustrated brochure of complete range of “’Leytools.”” 


LEYTONSTONE JIG & TOOL CO. LTD. tevtoor works, crownurst RD., HOLLINGBURY 


Also at LEYTON, LONDON LEYtonstone 5022/3/4 ESTATE Nr. BRIGHTON, SUSSEX. — ‘Phone: BRIGHTON 5701! 
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When the two parts of the BHI Proximity Limit Switch attain their critical distance, 
nothing moves, no electrical contact is made. There's nothing to wear or stick, pit or corrode, 
nothing to get out of adjustmeni, no fatigue, no burn-outs. And because the 
sensing part is sealed, it'll work in oily dirty corrosive conditions — in fact, almost anywhere. 
About 68°, of ‘electrical stoppages of plant are caused by limit switch failure ; but no 
: BHI proximity limit switch has ever failed. Could you do with a switch that works for a lifetime ? 
4 Switches are offered to work at 4”, $” and 24” proximity. The BHI “package equipment”, 
P standardised for applications with up to 20 limit switches, comprises a power unit 


(fed from your 380-440V a.c. supply) and signal conversion panels, on which 
each limit switch operates an electromechanical relay, all in one enclosed cubicle. 


Write for full details and price list. 


BROOKHIRST IGRANIC 


Enquiries to:- 
NORTHGATE WORKS. CHESTER 





SBURY 


Metal Industries 
Group MAKERS OF BRITAIN'S WIDEST RANGE OF ELECTRICAL CONTROLS AND ASSOCIATED EQUIPMENT 





ON 57011 
io 
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Continuous recovery 
of cutting oil with 


Sharples 


SIMPLY FEED OILY SWARF into the Sharples Ellerwerke Continuous Swarf 
Separator and separated dry swarf and recovered oil are discharged separately. This 
machine operates continuously and will handle very large quantities of swarf. 

PASS RECOVERED OIL through this Sharples Purifier to extract water, dirt and metal 
particles. Your cutting oil is then as good as new. 

Write for literature on treatment of swarf and cutting oil. 

DO YOU SMELT SWARF? Today’s smokeless zones make complete oil removal from 
the swarf essential. Specify the Sharples Ellerwerke with the detergent spray wash feature. 


SHARPLES &@ 


SHARPLE 


Sharples Centrifuges Ltd., Tower Works, Doman Rd., Camberley, Surrey. Tel: Camberley 2601. Grams: Superspin, Camberley. « 





og PLASTIC 
ant ! MOULDS 


y DIE CASTING 
TOOLS 


Machining 


Our mould design ser- 


* SPECIAL TOOLS 


vice is supported by 


full manufacturing | : \ * PRESS TOOLS 


facilities both on the 


machine and on the : ' : “ JIGS & 
bench. * EINTURES 


KRAKERD 


UNIVERSAL TOOLS LIMITED, TRAMWAY PATH, MITCHAM, SURREY. Tel: MiTcham 6111 
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measuring 
0.00015 in. 
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David Brown precision 


machine tools for gear production 





The UPH.30 Ultra Precision Hobbing Machine 


gears up to 30 in. diameter. It 


incorporates electronic accuracy control, the 


accuracy at 30 in. diameter being 


A105 


oal70898 

















The design of David Brown precision 
gear cutting and finishing machines 

is based on the experience of over 100 
years. The range is the widest offered by 
any one company, and covers all types 
of production techniques for spur and 
helical gears up to a size of 18 feet 
diameter. The four machines shown are 
typical of the whole range, in that within 
their fields, they combine a high degree 
of accuracy with high production 

rates. David Brown machines like these 
are giving fine service in nearly every 
country of the world. 








Production 


automobile 


Production 


Machine has a capacity 

of 10 in. diameter. Capable 
of the fastest known 
production rates, it is used 
extensively by the 


industries throughout the 
world. Complimentary 


Machines are produced. 


<TR 
The No. 10 Hydrax High 


Gear Hobbing 


and tractor 


Gear Shaving 
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The MT.15 is one of the 
MT series machines which 
cut gears up to 100 in. 
diameter. The MT type is 
ideal for a wide variety of 
spur and helical gears, 
splines and sprockets. They 
can also be supplied to 
produce wormwheels by 
the tangential feed method. 
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The range of Turbine Gear Hobbing Machines 
has capacities up to 18 feet diameter, which makes 
the machines of special interest to producers of 
marine gears where a very high degree of accuracy 
is essential. This range can also incorporate 
electronic accuracy control. A similar range of 
combined turbine } _ 
gear hobbing and a ] 
shaving machines, es - | 
and turbine gear 
shaving machines is 
manufactured. 
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DAVID BROWN 


An alliance of engineering specialists in gearing, machine tools, tools, castings, automobiles and agricultural tractors and machinery 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
MACHINETOOL DIVISION, ASHBURTON ROAD, TRAFFORD PARK, MANCHESTER 17 
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H.F. induction 


Heating 


3kW, 7kW, ISkW Generators F p Koa he, 
FOR HIGH SPEED HARDENING, BRAZING & SOLDERING, 
ANNEALING & MELTING, GENERAL HEAT TREATMENT 
These equipments all have a high kVa output circuit. 
The variable power adjustment allows the exact heating pattern to be 
obtained. 


Push button control ensures that the same heating cycle can be repeated 
with consistent accuracy and unskilled operators can be used with 
complete confidence. 

Specially designed valves of our own manufacture are used and a 
liberal safety rating on all components provides long life and the 
minimum of maintenance during continuous production. 

Complete working installations can be supplied. 

Immediately available from 

stock. 

Free sample testing and 

advisory service. 

Technical _ representatives 

in London, Birmingham, 

Manchester and Glasgow. 


Write or phone for leaflet HT/20/59. 


Standard Telephones and Cables Limited 
INDUSTRIAL SUPPLIES DIVISION 

STANELCO PROCESS HEATING : FOOTSCRAY : SIDCUP : KENT 
Telephone : FOOtscray 3333 





HYDRAULIC 
COPYING — 
ATTACHMENT 


a 





I 
great re 
accuracy d 
tel Mejelg- tele 
attachment is fitted to existing cr slide 
t rear of lathe. F »| post can be 
normal way 


models or flat templates can be 


CROWTHORN ENGINEERING COMPANY LIMITED and normal external asene 
Makers of High Class Machine Tools for over half a centur\ =" Ke 7 é " ti. Sunt 

REDDISH : STOCKPORT ENGLAND 

Phone: STOCKPORT 7271-2-3 Grams: CROWTOOL, REDDISH 
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PRECISION GEARS 
in quantity— with ENV quality 


ENV specialise in gears, especially spiral bevel and hypoid gears which can be supplied in sizes up 


to approximately 70 in. diameter. ENV production facilities include the most modern gear cutting and 





heat treatment plant for the large scale manufacture of gears, gearboxes and associated components to 
serve the needs of a wide variety of industries who use power transmission equipment. 
Designers and production engineers who need quantities of gears or gearboxes are invited to consult 


ENV at the project stage. 





FOR GEARS 








ENV ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10 Telephone : LADbroke 3622 
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Not every machine operator has stars in his 
eyes! For the rest, a mundane sequence ot 
speed changes, feeds and cuts produces a lot 
of little parts that other people want. And the 
easier the ways of doing this, the happier are 
both a bonus-seeking worker and a budget- 
minded management. In this idyllic 
atmosphere, it seems downright unsporting to 
drop a spanner in the works—and a whacking 
big one at that! Frankly, we dont always agree 
that the way things are done in metal cutting 
are necessarily right. Producing such good 
cutting fluids—and so many of them—tends 
to bias our outlook of course but have you 
ever tried, at one and the same time, to pull 
the wool over the eyes of a metallurgist, a 
planning engineer, a graph-watching 
production assistant and—bless them —a 
cost-conscious purchasing officer? It is just 
impossible. The fact is Fletcher Miller cutting 
fluids are on good terms with all these 
gentlemen—and those worthy fellows ait shop 
floor level who actually use them. Relieve 
yourself of one headache by consulting us 
about all your production oils. The cure is 
quite painless. Call in the experts. 


cutting fluids 


FLETCHER MILLER LTD., HYDE, CHESHIRE Telephone: HYDE 3471 (Slines). Telegrams: EMULSION, HYDE 
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TOP FACE —~ ' 


SIDE FACE -———) 


F AT 20 
The floor-to-floor time for 


milling the three faces is 
6 MINUTES 


BOTTOM FACE —_— 


The fastest means of 









ted 10° to the right to present an 





TABLE CANTS TO 
THE VERTICAL ON 


milling light alloys — **stctee. 


Wedkin type t.C.6, with table con- Wadkin Ltd., Green Lane Works, Leicester. Tel. 68151 
inclined top face. London Office: 62 Brook Street, W.I. Tel. MAYfair 7048 





ihe Lamson Engineering Co. Ltd. appreciate the time-saving cost-cutting advantages of a 
machine specially designed for the rapid, precision milling of light alloys. 

That’s why they have recently installed a Wadkin Articulated Arm Router, type L.C.6. 

This is a relatively inexpensive, medium capacity machine with cutting speeds 

up to 18,000 r.p.m., power rise and fall to the head, integral base plate, and a unique rising 
and falling canting table, Full details of the type L.C.6, and the heavy duty machine, 

type L.C., are given in Leaflet 945 available on request. 


adkin 
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Wadkin Articulated Arm Router, L.C.6, machining alu- 
minium selector bodies for 54” diameter pneumatic tube 
system. Photographs by courtesy of the Lamson Engineer- 

ing Co. Ltd., London, N.W.10. 
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One operator...one machine... 
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+ 136 
——— Demonstrated on Stand 84 


Business Efficiency Exhibition 
October 2nd to 11th 





Here is the fastest automatic dyeline photoprinting machine in Britain: the ILFORD Azoflex Model 155. 
Using Azoflex Ninety Ninety paper, and one operator, the Azoflex Model 155 can produce every hour 
1500 copies (size 13” x 16”) or 3000 copies (size 8” x 13” or 8” x 10”) of the following: 





* Computer outputs * Operation sheets 
* Engineering drawings * Stores records 

* Parts lists * Accounts sheets 
* Orders/invoices * Bills of quantity 


* Production contro] sheets %* Statistics, reports, etc. 





A 25-compartment Print Collator has been designed for operation with the ILFORD Azoflex 155. Both 
ates are available for outright purchase or on hire. The Azoflex system does not use ammonia and is glare- 
sumatic tube ° e ° oa 

free. Azoflex dyeline papers and machines are the finest and fastest in Britain today. 


Azoflex 


Write for full details of the ILFORD Azoflex 
range of dyeline printing papers and machines from 


ILFORD LIMITED - INDUSTRIAL SALES DEPARTMENT AZ26M * ILFORD - ESSEX 
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A wide range of coil handling, straightening, and 
feeding equipment is available for rapid and 
economical production from coiled strip. One of 
our many specialities is the feeding of strip direct 
to standard tools on standard presses without the 

use of roll or slide feeds. We shall be pleased to 
Cemaiuies send you our catalogue, or to arrange for our 
MACHINE technical representative to visit you. 





COW REEL 1 comeBineo con 


tA 
i] CRADLE & STRAIGHTENER 


PRESS EQUIPMENT LIMITED 


HUNTERS VALE, BIRMINGHAM 19 TELEPHONE: NORTHERN 4823 
Manufacturers of Press Mechanisation Equipment . 








SPEEDRIGHT GAUGE & TOOL COVENTRY 


precision gauge makers 


saeaiaiiaiaaammaaaia isi 





length gauges upto 40 inches 


turbine blading 
spline gauges 
receiver gauges 
plug gauges 
form gauges 





162 GRANGE ROAD COVENTRY TEL: 88584 A:|'-D APPROVED 
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GRINDING THE 


PRINTING CYLINDERS 


on Gogledilh 


OFFSET DUPLICATOR 


The new ‘ Gestelith’ offset duplicator represents 
a decisive advance in office printing equipment. 


Prominent features are the chromium-plated 
printing cylinders. 


The hardness of the chromium plating and the 
gap in the cylinder present difficulties for 
production grinding which have been successfully 
overcome by the use of a JONES-SHIPMAN 
MODEL 1030 PRODUCTION GRINDING 
MACHINE. Three different types of cylinders 
(blanket, plate and impression) are used in the 
‘Gestelith’. On production approximately 
O15 in. of chromium is removed and tolerances 
of .0001 in. on roundness is obtained. 


precision 
grinders 


JONES = SHIPMAN 








A. A. JONES & SHIPMAN LTD. 


J 
s k Leicester. Telephone: 823222 
London Office : 50/52 Great Peter Street, London, $.W.1. Telephone : ABBey 5908/9. 
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AUCUR Beaatng 
“ ' STEPS 


Safety Fre mobility 


Prevent accidents! Augur Safety Steps can 
be used with perfect confidence. Built for 
hard wear and adaptable to all types of work 
Fitted with retractable castors and Safety 

Domes. STEPS LOCK AUTOMATICALLY 
WHEN MOUNTED. _Ball-bearing swive! 
castors for easy movement. Recommended 
by Safety Officers, Factory Inspectors ang 

‘ Insurance Companies. 





— 


VAAN) } 

















Platform Units as il- 


i / 
yy Step off — 
lustrated above are ° 

a E Grip s built to special re- it's mobile 

quirements and to 
u ic the same principles 4 
r a as the Augur Safety 
0 A range of popular sizes to suit Steps. 





; : AUGUR Safety Steps. 
any T slot or clamping height. All Welded Tubular 
No loose parts to lose. Structures. Safety 
. ; , Rail for security. 
Each size adjustable for height. User has both hands : 
Any quantity Ex stock. free for work. “eqagstes 
Take the first step it’s rigid 
to safety — 
rockwEeLL HELICAL CLAMPS | ex sucurscro. 
with confidence and 
BRITISH PATENT speed] up your {work. 
Write or phone Dept. C/C for leaflet giving 
prices, sizes and full technical details HAYES & BISHOP LIMITED, LONDON 


for exclusive distribution by their Associated Company 
VULCASCOT (GREAT BRITAIN) LIMITED 
87-89 ABBEY ROAD, LONDON. N.W.8 
Telephone: MAlda Vale 7374/5 


RO WELSH HARP, EDGWARE ROAD, 
ROCKWELL LONDON, N.W.2. Tel: GLA 0033 


Also at: Birmingham-Telephone ad 1134/5 
Stockport-Telephone Stockport 5241 Glasgow-Telephone Merrylee 2822 
Ssc7 


Make a clear mark onit... 


Imperial Steel Marking Stamps 

















enjoy the highest reputation throughout 
production engineering for superb 





quality, long life, competitive prices 
and swift delivery. Each stamp 

is fully tested on high speed steel before 
leaving the factory. 





The range includes : Standard Hand Stamps (in plastic boxes, or loose) 
Combination Stamps (in sets, or loose) 


Special Stamps in a great variety of size and shape can be made 
to customer’s specification. 





Please write for a fully descriptive catalogue and price list. 


Imperial STEEL MARKING STAMPS 


marketed by * Wealso have unrivalled facilities for 
the production of steel type of all 


GORDON WEBB & co. LTD. kinds. Let us send you details. 


(Dept.PE) Avenue Chambers, Vernon Place, Southampton Row, London, W.C.1. Telephone: HOL 9444 A subsidiary of Imperial Typewriter Co. Lid. 
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«+. because they 

go on and on and on. 
- *§ You'll find them on all types of 

5 equipment after 20 or even 30 years’ 

continuous use—still working perfectly. 

That's the measure of Morse quality—the result 

of continuous research and development 

by one of the largest chain-making 

organisations in the world— 


MORSE CHAIN DIVISION * BORG-WARNER LIMITED 
LETCHWORTH °* HERTS * TEL: LETCHWORTH 2170 


Manufacturers of Automatic Transmissions, Torque Converters, 
One Way Clutches, Morse Chains and Hartcliffe Chains 
silities for 
pe of all 
etails. 


er Co. Ltd. 


awkward 
or simple 


... If it’s a job for 
precision surface 
hardening with little 
dimensional change, 
then it’s a job for the 
special skills and 
special equipment of 
Flame Hardeners. 
Whether you deal in 
quantities or have an 
individual hardening 
problem, call in Flame 
Hardeners from the 
start. Their experience 
and knowledge can save 
you a lot of trouble 
—not to mention cost ! 


CASTINGS, GEARS, TYRE ROLLS, 
CRANE WHEELS, BALL RACE 
RINGS, WIRE ROPE SHEAVES, 
AXLE PINS, CHAIN PINS AND 
LINKS, SHEAR BLADES, ROLL 
NECK RINGS, MACHINE TOOL 
> | BEDS, in fact 
anything and 
everything that 
requires precision 
surface hardening. 
Send for literature. 





Flame 
Hardeners iro 


Everywhere in the British Isles served from: 
SHORTER WORKS, BAILEY LANE, 
SHEFFIELD, 1. Telephone: Sheffield 21627 
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Simple Setting — High Production 


automatics 


TYPE 904 | 


CAPACITY 

Round Bars. Dia. i’ 
Hexagon Bars. A/F 0.71" 
Square Bars. A/F i’ 
Maximum Travel of Tailslide 2° 
Maximum Travel of cross slide }j" 
SPINDLE SPEEDS 

Speed Range 810-2,500 r.p.m 
No. of Speeds \4 


TYPE 907} 


CAPACITY 

Round Bars. Dia. Wy 
Hexagon Bars. A/F 1.01" 
Square Bars. A/F ag 
Maximum Travel of Tailslide 2}’ 
Maximum Travel of cross slide 1}’ 
SPINDLE SPEEDS 

Speed Range 280-1 ,900 r.p.m. 





No. of Speeds 12 


WM ay YJ) 
ith Moderm Machime Tools Ltd 
wy P.O. BOX No. 56° GOSFORD STREET - COVENTRY 


Telephone: COVENTRY 22132-6 


SM MMT 6349 


Cables: ‘MODERN’ COVENTRY 








TS MAKING 


> ie childe 


, play]! 


the NEW METOLUX IRON 
COLD CASTING METAL. 
This consists of a metal powder 
and special resin, which are mixed 
together to form a paste—just like 
mixing dough. A catalytic action 
takes place and the material hard- 
ens to become almost like pure 
metal. 

Before it hardens it can be moulded 
almost to final shape around the 
article to be jigged, saving hours 
and hours of machining. 

It withstands a temperature up to 
450°F and can be drilled, tapped 
and machined if necessary. 


Send for further details to: 


PLASTICS & RESINS LTD 
VULCAN ROAD, BILSTON 


SM/PR6333 





Telephone: Bilston 42132 





The 


gineer The Production Engineer 


on 


NPK 
j SOCKET 
“| SCREWS 


0 r.p.m 
\4 


are made to higher standards 


i 
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of dimensional accuracy, 


TS 
1.01" 








strength and uniformity 
ide 23° 
lide 13" 


Wp 


i 


than any other 


D r.p.m, 


"— comparable product. 


ONTRY Cap, 

— Set, 

Pipe Plug, 
Countersunk 

or Shoulder. 

B.A. 

B.S.F. or Whitworth 
UNC or UNF. 
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ON NPK Socket Screws SB 
der are as good as they look. Nee 7 


NPK WEDGLOK self-locking socket screws 
and NPK HEXAGON WRENCHES 


&rD G K4 N are also available. 
»N j 


Guest Keen & Nettlefolds (Midlands) Ltd., Screw Division: Box 24, Heath Street, Birmingham 18. Tel: Smethwick 1441. Telex: 89-330 


a we could make —> SS 

ded them look a5 Ne 7 
ws fas good as they Si 
2 really are. ~~ 
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Faster production 
flows with this reliable 
high-speed counter 







gear" 
mee 


Complete facilities plus 
precision & service second to none 












@ Capstan and centre lathe work Pres ow as 
Milling—all type: ing, honing, 
- : rene drilling, tool- 




















@ Surface and universal grinding : 
@ G-SIP jig boring — 
@ Centreless grinding — ag 
@ Copy turning Pro hap 
@ Cridan screw cutting a 
@ Thread milling tiasns 


MARSDEN & SHIERS LTD. 


Davis Road, Chessington, Surrey. Phone: Elmbridge 5333 (3 lines) 
cee acing nian so a a 
That’s the kind of speed this 
counter revels in. It’s one of 
Tyer’s famous Perram Photo-Electric 
Counters—all of which now have 
fully-transistorised circuits, BRITAIN’S FINEST VALUE IN 
giving operating speeds far greater " 
than ever before. Apply now Tu rret Millers 
for full information about 
this incomparable range. 

















* Three Rates of Auto Power Down Feed 

* Backlash Eliminators to cross 

and longitudinal screws as 

standard 

* Rapid Longitudinal 
Traverse Attachment 
extra £39/7/6 





PERRAM 


Yet another 
important achievement by 


YER. 


RANGE : 
Table Length — 

36 in., 44 in., 48 in., 56 in. 
Longitudinal Feed — 

16 inm., 24 in., 28 in., 33 in. 
All available with Power Feed 








TYER & COMPANY LIMITED 
(Formerly P.A.M. Ltd.) MODEL VBRP ; Basic machine 
“i £2, 44 in. £656/5/0. Power Feed 
PERRAM WORKS~ MERROW SIDING - GUILDFORD - SURREY Gearbox £68/5/0. Suds pump £28/7/0 
TEL: GUMDFORD 2215 Also model ‘A’ Turret Miller £338/12/6 






Within the organisation of the Southern Areas Electric Corporation 





BALDING ENGINEERING LTD. Norwich England 
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Competitors are infuriating people. Their machines are always bigger 


and more modern than yours. Their production line is faster and more streamlined. No wonder they 


catch more business and make more money. Of course if you had more machines you would make more 
money too. Alternatively, if you had more money you could buy more machines. A vicious circle: 
but upt can break it. upT can lend you the money to buy the machines, and you can repay us with the 


extra money they bring in. Let’s hear from you and we’ll see what we can do. 


UDT GELPS INDUSTRY TO HELP ITStelr 


UNITED DOMINIONS TRUST (COMMERCIAL ) ReMitem °- 31 EASTCHEAP * LONDON EC 3 
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For full details of the range of 15 sizes 
write for Publication No. UK 60/290 
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ESSEX QUES Type “Dp” 


Universal Joints 
can be supplied fitted with neoprene 
rubber covers to ensure the complete 
retention of oil or grease and to 
prevent the ingress of dust and grit to 
the working surfaces. 
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i 
Looking in the 
right direction 





F. S. RATCLIFFE (ROCHDALE) LTD., 





Crawford Spring Works, Norman Road, Rochdale 


Phone: Rochdale 40415 ’"Grams: Recoil Rochdale Telex 63178 





METAL 
PRESSINGS 
WELDING | 
FABRICATION 
ENAMELLING 
€ ASSEMBLIES 


Adams Bros & Burnley Ltd 
ELMGROVE RD, HARROW, MIDDX. HAR..w6411 
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im : 

‘es That you can get higher production with better 

ia finish at lower cost on vertical spindle, 

a segmental surface grinding. By changing to 


ALOXITE vitrified segments, it was possible 
to reduce the abrasive cost of grinding these 
spanners by more than 5% — this is quite an 
item when you're grinding in quantities such 
as our customer does. And look at the finish! 








Here are the production figures: 


COMPONENT GROUND 

Open-end spanners, 11° long x |! and 
} Whit. 

MATERIAL 


EN47 chrome vanadium alloy steel. 





ABRASIVE 

Segments AA46 — J5 — VL. 

NUMBER GROUND 

200 dozen spanners per set of 6 segments. 
ABRASIVE COST 

4°35 Pence per dozen. 





| e 
CARBORUNDUM can help you to achieve this 


kind of production and economy. And not 
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| 
| | only on segmental grinding. Whatever your 


grinding process, whatever your problem, we 

















ag have experts who can advise on the best and 


“y illic mld MU il 
fe | 


Wad ON most efficient use of abrasive materials. 
" TT 4 Write and ask for a representative to call. 
HW - 
=a” ALOXITE is a registered trade mark of the 





i Carborundum Company Limited. 






THE CARBORUNDUM COMPANY LTD 
TRAFFORD PARK, MANCHESTER 17 


Telephone: TRAfford Park 2381 Telegrams. CARBORUND, TELEX. MANCHESTER 







ABRASIVES 
DIVISION 


INDEX TO 


ADVERTISEMENTS 
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PARK GATE 
STEELS 


RANGE OF QUALITIES 


Steels in the carbon range 0.080/0.85% 
Case-hardening steels. 

Free-cutting steels. 

Low alloy steels. 

For machining, bright drawing, forging, 
drop stamping and general engineering. 


RANGE OF PRODUCTS 


Billets from 3” sq. upwards. 

Rounds from 3” to 9}”. 

Hexagons from 3” to 33”. 

Squares from 3” to 4}”. 

Flats in certain sizes. 
Colliery roof supports and accessories. 
Special T.H. yielding arches. 


COILED BARS 


Rounds 3” to 23” in 500 lb. coils. 
Rounds 3” to 17” in 900 Ib. coils. 
Hexagons }” to ~” in §00 Ib. coils. 
Hexagons 3” to 1” in 900 Ib. coils. 
Coils may be split if required. 


COLD FORGING QUALITY WIRES 


0.240” to 0.550” in 500 Ib. coils. 
0.550” to 1.000” in 900 Ib. coils. 
Coils may be split if required. 
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STANDARD AND 
HIGH TENSILE 

FREE CUTTING 
STEELS 


MILD, CARBON 
AND CASE- 
HARDENING 
STEELS 


STEELS FOR 
FORGINGS 
AND DROP 
STAMPINGS 


AMILD, CARBON 


SJAND ALLOY 


STEEL BARS 


THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A'Ty) Company TELEPHONE : ROTHERHAM 2141 (15 lines) TELEGRAMS : YORKSHIRE, PARKGATE, YORKS. TELEX 54141 





"THE FLEXIBLE 


FUEL SERVICE 


Get going with GAS whatever the job. 

GAS gives fierce or gentle Kea: fast or slow feat: 
flexible treat ; fully automatic freat ... but always clean, 
economic and reliable feat With the benefits of the indus - 


try's research and its free technical advisory service, enjoy 


confidence with bas ISSUED BY THE GAS COUNCIL 








